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From the Editor 


"The Archacomusicologigal Review of the Ancient Near 
East was created out of necessity. 

For the past decades, archaeomusicology has suffered from 
academic discrimination and found it very difficult to find 
its niche in most of the periodicals dedicated to 

researches in the Ancient Near and Middle East. 

The reason given, generally, is that archaeomusicology is 
perceived as part of philology by musicologists 

and as musicology by philologists, and is mainly ignored 
by both organologists and archaeologists, 

Only papers written by rare assyriologist, often with lim- 
ited if not inexistant knowledge of musicology, 

found their way to the press. 

Аз а result many colossal misconceptions 

have been published and absorbed as infallible material by 
readers, because the merit of the musicology was based on 
the assyriological reputation of the assyriologists and not 
on their reputation as musicologists, 

Today, the launch of ARANE aims at redressing this, 

It will give an opportunity 

for archacomusicology papers to be published, 

with all the scientific respect that is due to them, so that 
their authors may be academically rewarded for their work 
which otherewise would have remained ignored, 


"The first conference of ICONEA, International 
Conference of Near Eastern Archacomusicelogy was held 
on December 4, 5 and 6 2008, at the British Museum, 
Leading archacomusicologists had gathered for this 
‘occasion and produced excellent papers 

їп all aspects of the science 

The succes of this first conference has prompted 

the organisers in having a yearly recurrence of the event, 
ICONEA 2009 will take place in the prestigious university 
of the Sorbonne, in Paris on November 25, 26 and 27. 
On that occasion, the event will be split in two 

parts. Papers will be heard in the morning and round- 
tables will be held in the afternoon. The theme will be 
comparative organo-philology. 

‘We hope to see you there 


Richard Dumbrill 
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THE TONAL SYSTEMS 
OF MESOPOTAMIA AND 
ANCIENT GREECE : 
SOME SIMILARITIES AND 
DIFFERENCES 


Leon Crickmore 


During the twentieth century musicologists made 
considerable advances in their understanding of the tonal 
system of ancient Greece. During the last decade our 
understanding of the music theory of Mesopotamia has 
been similarly broadened, This paper highlights the main 
similarities and differences between the two systems which 
have emerged from this research. 

In the early 1930s, Wilfred Perret, addressing the 
Musical Association commented that: 


"The anly profesor ofGreck Ihave ever known 
cabo чыт abo a musician always refused on 
principle to give me any belp wich a stiff passage 
from a Greek author on music. His reply was 
“йук the same: Put & stuff cay. Nobody 
has ever made head or tail of Greek Music, and 
nobody ever il, Tat oy madness lis." 


In а not unsimilar vein, a few years ago the editar. 
of a distinguished academic journal for Oriental Stud- 
des rejected a paper from the present author with the re- 
mark: ‘we do nat publish articles on music or astrono- 
my’. Fortunately, all this has now changed, or, at least, 
is changing. Despite the limited amount of actual music 
surviving from ancient Greece and Mesopotamia, mu- 
sicologists now have a fair grasp of the music theory of 
both of these civilizations, Perhaps the most succinct and 
accessible account, both for musicians and for the general 
reader, of the fruits of recent research into the music of 
ancient Greece is the article by Thomas J. Mathiesen in 
the New Grove Dictionary of Music and Musicians’. Or 
there is Mathiesen's book Apollos Lyre Whilst from 
Britain, on the classical side there is Martin West's Ancient 
Greek Music, and the papers of the 1999 colloquium at 
the University of Warwick, published under the title Mu- 
sic and the Muses, the Culture of “Mousike' in the Classi- 
cal Athenian City’. A comparable summary in the New 
Grove Dictionary of Music and Musicians of the research 
findings from Mesopotamia is Anne Kilmer's entry “Meso- 
potamis‘ Or from Britain, there is Richard Dumbril’s 


bock: The Archacomusicology of the Ancient Near East? 
Music mus have played a much more significant role 
in these ancient societies than has generally so far been 
acknowledged, Crickmore" has highlighted this by making 
a revaluation of what he calls the ancient science of 
harmonics. 

The aim of this article is to explore the main 
similarities and differences between Mesopotamian and 
ancient Greek music theory which have emerged from 
recent research. Much of the evidence upon which this 
enquiry is based is inevitably circumstantial and dependent 
fon musicological interpretation. But its mathematical 
consistency and compatibility with what is now known 
bout Mesopotamian and ancient Greek mathematics 
‘warrants its serious consideration by scholars of other 
relevant disciplines 


‘The Mesopotamian Tonal System 
Kilmer's interpretation of the Akkadian tuning sy 

tem rests mainly on the evidence of CBS 10996. But her 
pioneering research soon ran imo difficulties as a result of 
the publication and subsequent discussion by both assyri- 
logis and musicologists of the cuneiform tablet ШЕТ 
Үп, 74, When Gurney" published his first trains 
tion ol this tablet, everyone assumed that the Babylonian 
heptachords were rising sales. However, it was not long 
before the musicologist, Viale" made the suggestion that 
the sting descriptions ‘thin’ and ‘small’ in UET VIL 126 
implied falling scales. Next the assyriologist, Krispijn“ sug- 
gested an improved reading of a damaged ine of UET VII, 
74, which confirmed Vitale's view that the scales should 
be descending. In consequence, Gurney" issued a revised 
transliteration. Al of this left Kilmer, in her own words, 
‘on the horns of a dilemma’. For in accordance with 
her interpretation of the tuning system described in CBS 
10996, rising and falling scales would have different names 
from each other, The present author has recently pub- 
lished a possible resolution of this dilemma”, Whereas 
our modern scales, ike those of ancient Greece, are ladders 
of pitches, which in the opposite direction simply com- 
prie the same pitches in the reverse order, the Babylonian 
heptachords were fixed modal patterns which remained 
sant regardless of the direction - rather like, for exam- 
"he upper tetrachords of our modern melodie minor 


Az this point it may prove worthwhile to summarize 
briefly the musicological significance of each of the main 
‘musical cuneiform texts. First, CBS 10996, which is a 
Neo-abylonian text published by Kilmer in 1960". She 
interprets the numbers in the text as representing fourteen 
pairs of strings (dichords) on a sevenstringed instrument. 
Seven of these dichords define the ‘rough’ tuning of the 
instrument by means of perfect fifths and perfect fourths 
"The remaining seven indicate the necessary fine-tuning’ of 
thethirdsandsixthsinardertomakethem sound sweeter” 

that в, in effect, modifying the original Pythagorean 
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tuning їп a manner which would make it approximate 
more closely то just tuning, The complete process enables 
a musician to tune his or her instrament to seven hepta- 
chords in an upward and downward direction (Appendix 
1) Second, UET УП, 74, an older, Old Babylonian tex. 
This text describes a cyclic method of tuning and rerun- 
ing a ninestringed instrument through seven modes in 
an upward and downward series. The procedure involves 
the ‘tightening’ (sharpening) or ‘loosening’ (fattening) of 
опе of the components of the "unclear interval (а zaku) 
- the tritonie dichord. The series finally leads the player 
hack to the mode initially tuned, now transposed either 
up or down a semitone. UET ҮЙ, 74 was frst correctly 
interpreted musicologically by Dumbrill” (Appendix П). 
The third text, UET VII, 126 is a ше Babylonian copy of 
an item in Nahai. И contains a palindromic numbering 
System for the strings of a ine ringed instrument: 1,2, 
3454321 

Various interpretations have been suggested: the use 
of symmetric standing уге requiring two players”; a stat- 
ic ВАА sting throughout the tuning process”; a geomet- 
ric mean between tone numbers” While there is a partial 
truth in each of these explanations, Richard Dumbrill and 
he present author have now agreed that the numbering 
simply represents an alternative tuning procedure to the 
өле described in CBS 10996, First, the fth string is tuned 
(Ds in my transcription). Second, the pair of strings (11) 
is tuned by reciprocal fifths, upward and downward (541), 
"This is followed by the string pair (44), tuned similarly 
through reciprocal fourths (1-4). Third, the overlapping 
fifths (42) complete the tuning, except for the "unclear 
interval (3-3), The instrument is now tuned to the ‘open’ 
string tuning (pusî), The cyclic procedure of UET УП, 
74, involving the correction of the лопез can now be 
applied to tune the remaining six heptachordal sales (Ap- 
pendix П and Appendix Ш). Appendix Ш also relates the 
Babylonian string names to the corresponding terminolo- 
у used in ancient Greece. However, it is the most recently 
published musical text (CBS 1766) which has finally brought 
the Mesopotamian tonal system wholly into musical focus. 


(CBS 1766 is unusual in that the tablet is headed by a 
seven-pointed star enclosed in two concentric circles (Ap- 
pendix IV). h is a badly damaged tablet of uncertain date 
and provenance. On йз own it remains ambiguous. But in 
the context of the other musical tablets it overall purpose 
and unifying function seems clear. When Horowitz frst 
published CBS 1766 in 2006" he read the figures below 
the star in pairs horizontally and proposed a mathematical 
interpretation. But Waerzeggers and Siebes” were quick to 
suggest an lternaive musical interpretation. If the pairs of 
integers between one and seven are read by column, rather 
than by line, they match the numbers of the paired strings 
(dichords) in the tuning text CBS 10996, The figures can 
then be related Ше seven pointed star, which should be 
interpreted as a visual cuning-char for seven heptachords 
оп a seven tringed instrument, supplementing the numer- 
Seal and verbal instructions in CBS 10996, 

А recent research-note by Crickmor 


> provides a 


detailed musicological and mathematical context for the 
table 
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Figure 2 indicates how the text (with three emenda- 
tions) might have originally been intended to be under- 
stood. The names of the heptachords produced by the tur- 
ing system as interpreted by Kilmer are listed and identi- 
fied by the capital letters used by Horowitz to mark the 
columas. In the original the last four columns on the right 
are empty except for line one. The numbers in columns 
EG and H are extrapolations from Waerzeggers and 
Siebes's reading of the frst line as 54,32. However, a team 
э the British Museum has recently suggested an improved 
and extended reading: 525,252. Since $2 is the tritone 
in the tatum scale (column À), its triple use over empty 
columns may be a kind of musical shorthand to indicate 
the application of the tritone correction procedure from 
UET VIL 74 (Appendix П to the scales defined in detail in 
columns A-D, with a view to generating heptachords for 
columns E-H, The application of this procedure would, 
in effect, produce an identical result to the extrapolation 
in брше 2. Alternatively, the integers 5 and 2 might refer 
to the heptachords дали (initial tuning 52) and алш 
(0-6 as the approriate modes for certain classes of inca- 
tation which may be listed in the textual heading to the 
geometric figure and relate to certain styles of music as 
listed, sometimes with their appropriate mode named, 
in the songlist KAR 158. However, as long as the verbal 
heading remains almost indecipherable, and the overall 
context remains musical, it may be taken that Waerzeggere 
and Siebes's interpretation adequately represents the most 
likely intention of the author of CBS 1766 
Figure 3 shows the seven-pointed star from CBS 
1766 interpreted as a tone-irck. The seven Babylonian 
heptachords are displayed as falling clockwise and rising 
anticlockwise. The initial ‘rough’ Pythagorean tuning by 
fifths and fourths is indicated by the chords of the star 
(eg 26, 37 ete), while the ‘fine-tuning’ in the direction 
fof Jus tuning is marked by dotted lines (eg, 16, 27 et. 
Lightly dotted lines are extended from the centre to the 
outer circle. The numbers and letters along these give the 
respective tone-numbers from the standard mathematical 
tables and their hypothetical modern pitches. The Just 
tuning ratos between the strings are also included, Fall 
scales are named in lighter and rising in heavier type 
‘with underlining. The whole diagram is characterized by 


Fei 
a symmetry which is likely to have been a central consid- 
eration in Babylonian thought, and possibly the basis of 
various other analogical applications of these relationships 
in such fields as astronomy and architecture, 


Possible Mathematical Origins 
Dumbril” hypothesizes that the fretting of іше 
may have been the origin of the use of fractions and rc 
"ior of uring ogi and proportional arithmetic by instru- 
ment makers and musicians. Crickmore's hypothe" 
postulates that the theoretical musicians of ancient Meso- 
Potamia quantified their scales, using sexagesimal rine 
Tic and tone number taken from their standard tables of 
reciprocals and divisors, of which there are numerous ex- 
amples, Additionally, each of the papers cited above makes 
separate case -albeit based largely on circumstantial evi- 
ence- for the use by Babylonian musicians of just rather 
than Pythagorean tuning, The musicologist, Crocker“ 
suggest that the Babylonians could bave quantified their 
Seales, adding they certainly had the mathematical ap 
ty -indeed the needed numbers are there in the mathemati- 
iltes’. But Gurney and West retorted that since there 
is no evidence that the Babylonians had any notion of thi, 
there is litle point in speculating that they might have 
done, or that such evidence might yet tura up’. Moreover, 
inthe Wes, the earliest documentation for Just tuning is in 
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‘he Harmonics ol Prolemy™ However, since the relevant 
mathematical tables list "regular numbers only - that is, 
numbers in the form (9559) - any tuning system derived 
from them would be bound to be just, So the remaining 
question is whether we have any evidence which suggests 
hat these tables had a musical connotation, interpreted as 
tone-numbers, each of the regular numbers in the left-hand 
columns of the relevant tables has a musica equivalent, de- 
fining a pitch-elass in terms of fractions or ratios of string- 
length (Appendix V). Appendix V is based on Hilprechr's 
transliteration of the reverse side of the tablet shown in his 
Plate 20". Superscript numbers indicate the octave ofeach 
Pitch on a modern piano“ (C4 = middle C). Transposi- 
tion up or down an octave is equivalent to multiplying or 
dividing a tone-number by two eg, 248,16 all generate B 
(falling) or F (rising). With regard to defining püch-las, 

the specific octave is irrelevant, Some American musicolo- 
sists reler to this phenomenon as ‘octave equivalence 


Such tables like CRS 10996 and CBS 1766 which are re 
stricted tothe fst seven integers -could have formed anoth: 
er class of tables that served a musical purpose. Hiüprecht" 
also draws attention to an anomaly in the standard tables 
of divisors/reiprocals, They all comprise two columns of 
figures divisors (or regular numbers) on the left with their 
respective quotients (or reciprocals) on the right. Howes 
«г, in the first lines of these tablets, whilst the quotient is 
always 2/3, the divisor is given as 1 rather than 14 (3/2). 
Tf the cuneiform wedge is read as 60, 2/3 = 40, a number 
‘which was associated with the god Ea, patron of music, In. 
the epic Gilgamesh the name of the boatman who sails 
across the waters of death is Urshanabi (old Babylonian 
Sursunabi) which means ‘servant of two-thirds, that is Ea. 
A fret placed two-thirds of the way along a string of ‘sixty 
fingers length would sound регіне fifth (2) above the 
original note, According to Kilmer’ interpretation of CBS 
10996, an upward perfect fifth is the first interval of the 


Regular Nomen 
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Bat it is only from 27 upward that a continuous diatonic 
scale is generated, The segment 27-48 has already been pro- 
jected onto the seven-pointed star of CBS 1766 (Figure 3). 
Figure 4 highlights the musical significance of this range of 
numbers in the context of just tuning. 


An Anomaly in the Mathematical Tables 
Мон ofthe mathematical division and multiplication 
tables ist all the numbers rom 1-20, and then 30,40 and 50. 
Buca few abler-usaly those on abet which contain more 
thanonetable-consist of regular numbers only (799). НІ. 
recht interprets these tablesas Паза divisors of 12,960,000 
60) so that the whole columns of quotients are integers. 


‘Akkadian tuning procedure. 
In UET УП, 126 a certain string is listed as ‘fourth, 
small in Sumerian and Eacremed in Akkadian. Let the. 
‘number 40 be assigned to the fourth string of a sever- 
stringed instrument, and all other tone-numbers be taken 
from the lefchand column of a standard mathematical re 
ciprocal table. The tone-number of the first string would 
then be 30 - a number associated with the god, Sin and 
the quotient of the second line of the relevant tables 
Continuing ший we have a full heptachord (omitting 50 
which is chromatic), the result is: 40, 32, 36, 40 48, 54 
"The ratios between the 
ж seale in Just tuning: 


tone-numbers define a diaton- 
16:15, 9:8, 109, 98, 16:15, 98, 
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ar in modera lerernotation: ET G A CD (rising in re 
tios of inferred frequency of vibration) and C,B,A,G F. 
(falling in ratios of stringlengrh). Such a scale proves ta be 
none other than the heptachord jarum (normal): stts. 
When describing che tablet which forms the basis of 
Appendix V, Hiprecht notes” hat the extis written three 
times alternately with 50 x I. In cuneiform notation the 
wedge can be read as 1 (ges), 60 (goss), 602 (sar), 603 (sargal) 
and 604 (sargalsu-nutag). Hilprecht shrewdly recognises 
hat che last of these is identical with Plato's “sovereign 
geometrical number’ (Republic,S46c); 12,960,000, Plato's 
Muses (Republic, 5468) refer to the numbers 69, 602, 603, 
and 604 , as four limits’ (horoi) and the ranges of integers 
between them as ‘three distances’ (apostasch)". Appendix 
VI has been constructed on the assumption that the tri- 
ple repetition of the table in Hilprechts Plate 20 (reverse) 
may relate to three different values for the wedge and three 
different consequential multiplications by fifty. It will be 
observed that the fractions in column 3 of Appendix VI, 
as fractions of а stinglengrh 60, in the range 3054, pro- 
vide an alternative numerical definition of the heptachord 
iium. The octave 144-72 in column 4 highlights che re- 
Сірлі octave іп integers of 30-60 in the first column”. 
"The regular numbers 34, 72 and 96 (he octavedaubles of 
27, 36 and 48, which define the same pitch-classes) when 
multiplied by йу give 2700, 3600 and 4800, respectively. 
27202600 and 3600-4800 are the ‘two harmonies referred 
to by Plato in the passage from the Republic already cited. 
Furthermore, the product of the outer pair (2700 x 4800) 
is again Plato's “sovereign geometrical number" (604), as 
also is 36002, 3600 being the geometrie mean between 2700 
and 4800, In his Timaeus (310) Pato describes the geomet- 
Tic mean as the "iret of bonds’. The present author has 
also illustrated“ that И used as limiting tone-numbers, the 
range 2700-4890 can accommodate the seven Babylonian 
heptachords. These three key numbers occur once more 
in column 5 of Appendix VI. Hilprecht suggests that we 
should not regard the anomaly in the mathematical tables 
as a mathematical error, but rather as an “abbreviated ex- 
pression well understood by the Babylonians. Is it fanci- 
ful, therefore, to suggest that this understanding might 
quite simply have been the recognition that the numbers 
in these tables have а musical connotation? The Mesopo- 
тапдап system of Just tuning which in principle has been 
derived from their standard mathematical tables, like the 
arithmetical interpretations of the basic wedge sign, is 
characterized by considerable diversity. To our modern 
scientific outlook this may seem somewhat unscientific, 
but within the Babylonian cultural setting it probably of 
fered a beneficial flexibility. There were two forms of tone 
(108 and 9:8), three forms of semitone (16:15, 25:24 and 
2725, all required to specify a chromatic scale in the oc- 
tave 360-720), and even two forms of the perfect fifth and 
fourth (normally 32 and 4:3) but also with these ratios 
reduced and increased respectively by a syntanie comma 


(EST and 8180) то become 4027 and 2725 - all numbers 
in the relevant mathematical tables. Figure 5 provides an 
arithmetical model in integers for the embäbum hepta 
chord and che chromatic scale excluding the tritone, in just 
tuning. 


‘The Greek Reformation 

With ther logical outlook on life, itis not surprising 
shat the ancient Greeks felt a need to standardize the 
Babylonianionalsysiemandjveita distinctive Greek form. 
Та Pythagorean tuning all the tones are 9:8. A consequence 
of this is that the semitones are too small: that which is 
“left over’ (imos) when a diatonic third (/8) is taken 
from a perfect fourth (43), namely, 4/3 divided by 81/64 

243. Documentary evidence for Pythagorean tuning 
can be found in Plato's Timaeus ($37), a mythological 
description of the making of the ‘World Soul, defined 
‘mathematically in the manner of a musical scale. The first 
‘octave of the World Soul" seale turns out to be the Dorian 
octave species expressed through the tone-numbers 384 
768. The second to the ninth terms of this series (432- 
864) defines the Phrygian octave species. The Dorian and 
Phrygian modes are the only two which Plato i prepared 
to admit into his ideal city-states The small interval which 
modern acousticians call the "symtonic comma’ is the ratio 
between the las rwo items in Appendix V (80:81). Tt defines 
the difference between a disonie third im Pythagorean 
tuning (9/8) and a pure third in Just tuning (54) thus 
exhibiting the characteristic difference between the two 
tunings. In Figure 6 the last two columns on the right 
show the Pythagorean tuning of the Dorian and Phrygian 
octave species in accordance with Plato's formula for the 
construction of the "World Saul’ in his Timaeus, Moving 
lefrwards, the next two columns indicate the first seven 
tone-numbers in the same arithmetical range that define 
the corresponding Babylonian heptachords “nil quia’ 
and "embäbun’. In these columns the runing is just. Pinches 
‘which have been reduced by asyntonic comma (x 80/81) are 
shown in brackets, A hint that the theoretical musicians of 
Mesopotamia could have been familiar with the arithmetic 
of the syntonie coma is provided by a mathematical 
problem ofa later date discussed by Friberg". Commenting 
оп exercise 7a in the Seleucid text AO 6484, he writes: In. 
his exercise, the terms "igi? and ghi! denote a ‘reciprocal 
pair of sexagesimal numbers, by which is meant any pair 
ûf (positive) sexagesimal numbers such that their product is 
оцшйто'1' (агау power of 0). Friberg gives the solution 
to the problem: igi = 81/80 and igrbi = 80/81. Finally, 
en the left of Figure 6 stand the original regular numbers 
-the arithmetical origin of these scales -as they occur in the 
standard Mesopotamian tables of reiprocals/divisors, In 
the subsequent columasthe Babylonian tone-numbers have 
been multiplied by 16 (20, which does not alter the pitch- 
class they signify. Ie is the belief of the present author that 
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"gare? demonstrates a possible evolution of the arithmetic 
of the ancient Greek Greater Perfect System from the 
Babylonian tonal system, itself derived from their standard 
mathematical tables. Returning to Appendix V, on the 
extreme right the origin of the ancient Greek Greater 
Perfect System is indicated between the tone-numbers 18 
and 72, in йз traditional pitch-range: A -A. However, F 
is missing, since йз tone-number (225) would have been 
invalid, since it is not an integer. To overcome this, the 
‘whole range has to doubled (е 36148), The new tone 
‘numbers are then multiplied by 16 (2) to fall within the 
extended series of the ‘World Soul’. The smallest integers 
capable of defining the ancient Greek Greater Perfect 
System in Just tuning are 180720, and in Pythagorean 
tuning 5762304, To incorporate the В flat of the Greek 
Lesser Perfect System the numbers have to be multiplied 
by two again: B flat is 2187 in the range 1728-4508. Figure 7 
lists the ancient Greek Greater Perfect System ta base 576, 
by sring name, hypothetical modern pitch, tone-number 
(in both Pythagorean and jus tuning) and the respective 
tuning ratios, 


Conclusions 

In this final section, the main similarities and 
differences between the Mesopotamian and ancient Greek 
tonal systems will be summarized. 


Similarities 

1. Music was central to the cultures of Mesopotamia 
and ancient Greece, I featured in the rituals of the temples, 
and on many other civic, social and informal occasions. 

2. Music in Mesopotamia and ancient Greece 
was primarily diatonic“ and modal - that is, based on 
conventional patterns of tones and semitones, In both 
“Mesopotamia and ancient Greece there were seven such 
modes 

3. Ancient musie was initially notated by means of 
string-names rather than pitches. 

4. Nevertheless, the theoretical musicians of 
Mesopotamia and Greece quantified the relative pitches of 
their scales, using proportional arithmetic. The resulting 
mathematics linked music to their cosmologies. 

5. Very ийе actual music has survived from either 
culture, bur during the last century musicologists have 
reached a fair understanding of their respective music 
theories, 


Differences 

1. The Mesopotamians used Just tuning (239), 
originally derived from their standard tables of 
reciprocals. The ancient Greeks шей Pythagorean 
tuning (29), as documented im Plato's Timaeus 

2 The Mesopotamian scales were conjunct 
heptachords (note scales, in which the two tetrachords 


shared a common central note). The Greek sales were 
octachords (note octave species, with a disjunction), 

3. The Mesopotamian tonal system was intrinsically 
symmetrical. Thus scales in the opposite direction (rising 
‘or falling) were the inverse or reciprocal scales of each other 
“thats, the same modal patera in the reverse direction. 

In ancient Greece, however, sin our modern music, 
each scale was ladder of pitches, The Greeks defined their 
scales in a downward direction, The identical mode, rising, 
would comprise the same pitches, rather than the same 
modal intervals, in the reverse direction. 

To conclude: the evidence cited from archaeology, 
musicology and the history of mathematics indicates the 
likelihood of the existence of a musical and mathematical 
tradition - possibly partly oral and with other significant 
errr mesial associations -in the ancient Near East, lasting 
at least from nineteenth century Mesopotamia until fourth 
century Greece. A fitting title to describe the serious study 
ofthis emerging body of evidence which would distinguish 
ît as is unfortunately necessary - from other less rigorous 
speculation, might be "harmonic mythology“. H such a 
classification were to prove acceptable to scholars, it would 
serve as a suitable title for a fresh and fruitful field for 
continuing intedisciplinary research, 
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Appendix V 
Number Falling piches Ratios Rising Pitches: 
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ANCIENT 
ISRAEL/PALESTINE 
AND THE NEW 
HISTORIOGRAPHY OF 
MUSIC: 

SOME UNANSWERED 
QUESTIONS* 


Joachim Braun 


Of all pre-Christian cultures, none has a music his 
tory burdened by preconceived ideas as that of ancient Ie 
rael/ Palestine. Until the middle of the twentieth century 
the entire assessment of the music of ancient rael /Pales 
tine was based on a single source - the Bible. Regardless 
of йз mythological nature, the theological significance of 
this source elevated it to the status of an historical docu- 
ment. This one-sided focus prompted an attitude of fetish- 
ism with regard to what the Bible actually recounts about 
musical instruments, musical events, and the local musical 
culture, 

А decade or so ago it became quite clear that we 
should apply to music the general dictum expressed by 
Othmar Keel on the study of history of religion: ‘Eine 
Rekonstruktion der Religionsgecichte Palttina/Irac. 
braucht rimávquellen, Solche aber sind nich in den bible 
леп Schriften za finden, sondern nur von der Archäologie zu 
erwarten. The genuinely new character of the history of 
music in this region emerged only at the end of the twenti- 
sth century and led to the birth of what T would сай “The 
New Historiography of Music of Ancient Isracl/Pales- 
tine’ This discipline, primarily based on archaeological 
sources, makes use of an interdisciplinary approach which 
embodies a number of secondary disciplines and sources, 
such as iconographic, written and comparative geographi- 
cal, chronological and ethnic sources, It is only natural that 
in the case of AIP the written biblical sources, and the lat- 
est developments in biblical exegesis, are decisive for the 
study of musical culture. 


* This pabloman paniy мей on earlier research, й э sosial and 
pa von d aper ra for ibe Bs ame а ie ICTM Say 
"Gr (Ps I and een at the ternational conference Sods 
stc Moe ae Bld Land Mum. Jdem January 2008 


The ळकत between biblical texts and factual ar. 
chacological data have recently reached unique pungency 
as result of abundant archaeological information in recent. 
decades, on one hand, and new developments in biblical 
studies, on the other. This has given rise to mutual verifi- 
cation, and to the examination of each and every mosaic- 
stone, which may or may not fit into the overall picture of 
the musical past or of certain aspects of it. Let me present 
some examples of this problem. 


т 


€ 


The disappearance of the Harp in Ancient 
Israel Palestine. 


The appearance and questionable disappearance ой 
the harp in AIP can perhaps be illustrated best Бу retracing 
the history of the triangular frame harp. We can view an 
carl, if not the earliest depiction of the triangular harp on 
a floor stone etching from Megiddo (see Fig, 1), dated into 
the years 33003000 BC (XX-XIX strata)3. The discovered 
floor stones with carved human figures belong to an interior 
courtyard surrounded by several rooms, one of which con- 
inedanaharaspartofashrineorsanetuary: The nine figures 
include warriors or hunters, dancers, a female harpist and 
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possibly a drummer. Several features of these figures also 
suggest that they were part of the magical environment of 
a cult, perhaps even part of a sacrificial rite 

“The so called "harpist is a female figure with accen- 
‘uated breasts, and possibly represents a dancer or a pray- 
ing woman rather than а musician - her hands are raised 
and she is not really holding the instrument, There is hard- 
ly a single bibliographical source which does not include 
а reproduction of this stringed instrument and yet, it has 
frequently been inaccurately reproduced (Fig. 1a and Ib) 
The drawing has proven to be difficult to interpret, which 
probably gave rise to the legend that it actually represente 
an early version of the уте. Sybil Marcuse was the first to 
describe the instrument as "harplike or “possibly a very 
large lyre.” As a resule this instrument appears in the Real- 
lexikon der Assyrologie und Vorderasiatischen Archiolo- 
gie both in twa differen articles one on the harp, the 
other on the уте, This confusion went on up to the Latest 
Publications, such as Dumbrils The Archaemusicelgy of 
the Ancient Near East 

But the drawing from Megiddo unmistakably de- 
picts a triangular frame harp Is clearly discernible reso- 
nator forms the instrument's horizontal basis. Two side 
arms, one fairly straight and the other elegantly curved 
in toward the fist, are attached to this base and together 
delineate a three-corner frame. The shorter strings are on 
the side furthest from the player, a feature incompatible 
with the bowed harp or angular harp, but certainly typi- 
cal of the triangular frame harp (reconstruction of Prof, 
John Kenny, Edinburgh University see Fig. 2). The draw- 
ing does not bear a single feature associated with the уге 
(for example, the most notable part of the lyre the yoke 
“is absent) 

A direct continuation of this chordophone type ap- 
pears at the end of the third millennium within the Cy- 
hdi cultural sphere as the triangular classic threecornered 
harp în the hands of a seated performer. I is rendered here 
‘with a characteristic swan's head (Fig)! A similar harp 
player, dated into the late third millennium, was recently 
discovered in Anatolia” During the following millennium 
we have no indication of the triangular frame harp, un- 
til the 8% century CE, when in Christian iconography we 
find evidence of the so called European frame harp with 
ront pillar. While this type of harp became the main form 
of the harp in Europe, the ancient triangular frame harp 
fof the Megiddo type can not be substantiated before the 
late second millennium. In fact, only in the 19° century 
in the Caucasus in northeastern Siberia we find evidence 
of instruments shaped and constructed identically to the 
ancient triangular frame harp (with the shorter strings on 
the far side of the musician). 

These, however, are ethnic foll-instruments, 
such as the ayum'a of Abchasi, northwestern Caucasus 
Fig +a), or the similar Georgian changi, an instrument 
that sill has features of an animal's head at the upper end, 


analogous 10 the swan's beak on the Cycladic harp. 
"This particular type includes the top-ssplyukh (literally, 
“wooden crane neck {rom Yakutia in northeastern Sibe- 
ria, an instrument usually constructed with a bird's head 
(here with a slight indication of the birds beak, Fig 4b) and. 
played as the instrument of the Cycladic marble players 
more then three thousand years ago." 

While harp instruments in general continued to be 
in use in the neighboring Near Eastern countries, it was 
only on the Ancient Israel/Palestine territory that there 
‘was a total disappearance of any evidence of harps, includ- 
ing the triangular frame harp." 

How are we to explain this phenomenon? During 
the millennia of absence in АТР the triangular frame harp 
underwent a transformation in the neighboring countries 
and changed from the ancient professional elite musical in- 
Strument, to an ethnic folk instrument. 
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This instrumen may well have 
not naturalize in AIP. 

"The Megiddo harp, one of the earliest depictions of a 
harp instrument, seems 10 be another example of the devel 
‘oped artistic tradition indigenous to AIP that evolved from 
the urbanization processes in Ше Early Bronze Age. 

appears that 
enormous variety of culture induences converged to pro- 
duce, among others, an impressive ас 
At the same time in the environment of the AIP Dumuzi 

и currently with the harp appeared the darabukkatype 
drum, and somewhat later several idiophones (in particu- 
lar che аута). Indeed, the Megiddo harp may be un- 
derstood as a siga g others - not only of the 
appearance of a new autochthonous music instrumentary 


ийлей locally, bur did 


luring the Canaanite urbanization an 


but also of an emerging new audio culture." 
Very soon, however, the Near East changed. The o- 
cal Bronze Age grandeur passed, the Canaanite city states 

the resulting vacuum was 


were clearly in demise, and 
filled, a least in part, by an influx of sex peoples and other 
groups. In the neighboring countries, especially Mesopo- 
tamia and Egypt, a new musically ‘eloquent’ 
began to dominate - the lyre, which in the second half of 
the third millennium BC with йз mobile portative form 
reached high popularity. Moreover, on the borders of Ca 
naan itself this new instrument seamed to be at home. In 
mil. 


thineen known drawings of утез from the late 32 
ennia BC, seven stem from AIP", Moreover, the chrono- 
logically earliest of his type on a fresco in the Beni- Hassan. 
топо is depicted in the hands of a Semitic musician (1900 
BC), a member of a nomadic tribe on his way from AIP to 
Egypt (Figs) 


The Absence of Cymbals between the 
12th/11th and 4th Centuries BC 
5 isl, along with clay тише, were the 
cal excavations of Ancient Israel/Palestine. The unearthed 
als are of two different sizes (07-12 and Sm, Fi) 
and they belong to two distant chronological periods (the 
1 belong to the 14°.12° century BC and the small 
the Hellenistic-Roman time) Like the clay rat 
е cymbals bri 


the bro the transition between the C; 


naanite and Israelite cultures 

Most scholars have thought cymbals to be the pri 

‚ment used in worship during the time of the 

First and Second Temple." However, archaeological evi- 

dence confronts us with a puzzling chronological situation 

insofar as not a single example has been found that dates 
reliably to the Iran Age and Babylonian/Persian period, 

Even the five paies usually associated with the Iron 

Age actually date to the of this period or 

„e Late Bronze Age, around the twelfth 

eleventh century BC." How is this evidence, or lack 


Thereof, 10 be explained? 


The Hebrew term for cymbals, m, men 
jed in Ugaritic sources as early as the 14° century ВС, 
does nox appear in the Old Testament ший the postex- 
ilic period. In three passages (Ezra 3:10, Nehemiah and the 
Chronicles) the instrument is associated with the loftiest 
sidered as ane of the most 


important ceremonial ilic instruments, the instruments 
of the Levies of the Davidi musicians and especially the 
Asaphites, In the pre-exile texts of the Old Testament an 
other term appears with the same root, tseltselim (probs 
bly, a metal plate-ranle). Mentioned in the chronologically 
disputable reference in 2Sam 6:5, it probably belongs to a 
very early stage of Judean monotheism. In!Chr. 138 the 
parallel passage describes the events of 2 Sam. 65, but we 
now read cosy instead of rclsclon = a clearly editorial 


In the first text four percussion instruments and two 
chordophonesaremeationedinadiitiontokinnorandnebel, 
the text mentions аксу broshim (сурген wood clapper, 
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tupim (drums), ena nin (clay rattles), and екеп (type 
of metalclappers) In the parallel text IChr 13:8, where 
the same scene is described, the text is altered: two idio- 
phones are eliminated, the primitive rattles (scisco) are 
replaced by cymbals (ushay) and singers and trumpet- 
ers are added to the ensemble, If in the Samuel context 
an orgiastic folk band is presented, Ше second version de- 
series a proper liturgical ceremony at a cult procession 
Probably at some point the early text was revised or cen- 
sored to destroy the image of the pagan sound tools, erase 
them from folkememory and create a music accompani- 
ment appropriate for the imaginative reality of the Bible, 

"The current view about cymbals as a central mu- 
sic instrument of the First Temple is based on the Bib- 
lical descriptions only. However, the total absence of 
archeological evidence for this particular period now 
casts doubt on this assumption. It was not ший the Ro- 
man period, when the legend of the First Temple was 
canonized, thatthe cymbals underwent a certain process 
‘of mythologization and were incorporated into the text 
to reflect an idealized golden age of the First Temple. 


The Discrepancy between Archaeological 
and Written Sources Regarding The 
Babylonian-Persian Period 

“There seems to he a flagrant discrepancy between 
the biblical descriptions and archaeological finds with 
respect to the musical culture of the Babylonian/Per- 
sian and early Hellenistic Periods, (hte 6*3 century 
BC), the time of the Second Temple?" According to bib- 
Tical sources after the collapse of the Babylonian Eme 
pire (39 BC) ашау Judeans returned to their home 
land and received permission to rebuild the Temple. 

During the following decades the province of Jehuda 
continued to develop economically and culturally. From 
historians we know that for this period general sources can 
be viewed as ‘ausgesprochen gut, and that with the rebuild 


ing of the Temple, the historical circumstances for cultural 
and economical developments of the Jewish culture was 
especially favorable.” Historians of music gladly accepted 
this general view. Indeed, a picture of musical splendor 
emerges from Biblical sources the Books of Ezra and Ne- 
hemiah (4-3 centiry BC). We are told about a surpris 
ingly high number of cult-musicians among those who 
returned from the exile: over 4000 kuhanim- priests wha 
blew the trumpets, 74 levites musicians who played the 
cymbals, yres and other instruments, over 100 reden 
Temple singers and poets, and some 200 to 250 choir sing- 
ers. The biblical text describes huge processions of singers 
and musicians marching through the city to celebrate such 
events as putting the cornerstone of the Temple or build- 
ing the city-walls of Jerusalem.” Josephus Flavius, more or 
less, confirms the descriptions of the Bible The later ca- 
пошса sources the Mishnah and the Talmud (27 6*cen- 
tury) - even go into details: the Temple orchestra allegedly 
included from two to six nevali (tenor or bass lyres), from 
two to twelve hal (aulos type instruments}, at least nine 
kinponor (discant res) and an infinite number of Barnes 

sor (шарав) I is not surprising, that many studies rely 
on these descriptions and claim that "we are remarkably 
well informed” about the music of the Second Temple or 
hat ‘the information is often very precise.” Furthermore. 
the legend was enriched and gained musicological reliabil- 
йу: according to wellknown ancient music experts, at this 
time chordophones dominated the temple, the tenstring 
harp was newly introduced and cymbals were beaten in 
great numbers outside and inside the Temple." 

Reality, however, looks quite different. Archaeol- 
ogy has confronted us here with a surprising gap in ar 
chacologial evidence of nearly 400 years with respect to 
the musica culture of the entire country. 

In contrast to the rich amount of finds related to 
music from the Iron Age (some 170) and the Hellenistic- 
Roman period (more than 230) we may hardly consider a 
small handful of musical finds (most of them of uncertain 
origin) 19 be decisive regarding the Babylonian/Persian 
and early Hellenistic periods" 

Even if we take into consideration the comparatively 
short time of this period and the possibly increasing icono- 
clastic tendencies at that time -i is dificult to explain the 
striking contradiction between the Biblical descriptions of 
the musical splendor of the Temple and the total lack of 
archaeological evidence. I this an apumennun ex sei 
Or is it the case, were absence of evidence does not mean 
evidence of absence? 

So long as we lack a clear explanation for this contra- 
diction, we can hardly rely on the descriptions of musical 
activity in the Books of Fra, Nehemiah and Chronicles or 
the descriptions in the Mishnah and Talmud and consider 
them as historical reality. 

Presently, there is probably only one conclusion to 
be drawn: we have here a case of glorification of the his 
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tory of the Second Temple and the invention of a 
fictitious musical culture necessary for the theocracy’s rise 
ло power. To us this period emerges as the time of an un- 
precedented musical catastrophe which swept the entire 
‘country. The archaeological void may have coincided with 
the pressure of religious and national cultural unification 
tendencies; the comparatively rich musical culture of the 
Iron Age collapsed while new incipient musical cultures 
began emerging, leading to the musical cultures of the Jew 
ish Diaspora Synagogue and Early Christian Church. 


1 intended to conclude this paper with a short dis 

ın another problem, which results not from ig 
noring the absence of archeological finds, but on the con- 
trary, from neglecting a rich corpus of musical archeology 


The Musical Instrument of the Samaritans 

The problem of Samaritan music instruments of pre- 
Islamic times was for both the Samaritan community and 
scholarship easily solved: the Samaritans have по music in- 
struments today and never had them in the past due to the 
indirect Biblical prohibition of musical instruments" 

Although itis true that the contemporary Samaritan 
Ñiturgical music does aot have any instrumental compo- 
nent and even the shofar is not used, we still do not know 
when exactly the prohibition against playing music instru- 
ments actually took effect 

Apart from the uniqueness of such strange phenom- 
enon in general, the а priori acceptance of an ancient music 
tradition, such as the Samaritan, void 

ns to be an unlikely assumption, especially, if we 

consider the overall cultural environment of AIP. Indeed, 
archaeology tells us, that the people who accepted the re 
ligion now called Samaritanism, populated the geographi- 
cal area of Samaria at least from the 7a century BC and 
Samaritan culture blossomed between the 4i 
ВС, when the JewishSamartan shism and Samaritan self- 
identification reached is classic form. I was probably at 
this time that the Samaritan people absorbed a rich instru- 
mental music. 

The archaeol 


jf musical instru 


sical evidence on Samaritan music in- 


struments includes three groups of artifacts: 
1. Terracotta ой lamps, which all have no parallel 
among Iracl/Palesine or Hellenisic/Roman artifacts, 
with depictions of different musical instruments, (the sho- 
far, trumpet, double aulos and lyre, Fig7a). Of special in- 
terest are the six oil lamps from the third fourth century, 
depicting a portative organ with two pairs of fork cymbals 
crotala (Fig 7b). These lamps, which actually may be the 
earliest substantiation of the organ in the Near Eat, and 
appear to be the first known on the territory of lrac/Pal- 
енше, are identified by archaeologists as clearly Samari- 
2. The second is а group of aulos fragments of highly 
profesional workmanship from the 3-1" century BC, by 
Some features designated as local production. I seems that 
i is not by accident that in a list of farmers from a senle 
ment called Samaceia in North Egypt ("century CE), we 
find the first written evidence of a Jewish/Samaritan Hel- 
mer the ‘auletis Jacobus ben Jacobus. * 
3. Identified as possibly Samaritan are several terracotta 
figurines with musical instruments. The most interesting 
among them îs one of а bearded man in a tunica and priest's 
had-cover (which may indicate a Temple musician) carry- 
ing a small 2530 cm) symmetrical lyre on his shoulder 
(cee Fig). 

Tris not without significance that most of the here 
discussed Samaritan music instruments, are depicted in 
corpora on a mosaic from early Roman times discovered 
in 1960 in Hama-Mariamin (South Syria." This archaeo- 
logical document shows a female ensemble with pneumatic 
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organ, cymbals, double sulos, lyre, small bells and a able 
with water bowls. 
"The similarity ofthese instruments with the Samari- 


tan musical finds seems to indicate Seleucid inluen 


Samaria. 


We cannot go here into the complex pr er conen ar- 
guments regarding the presence of Samaritan instrumental 
music. The corpus of archaeological finds safely identified 
as belonging to Samaritan culture, probabi 

low an unequivocal statement, However, in the context of 
all that has Been said above, we cannot deny the possibility 
hat Samaritans of this time did use musical instruments 


bath ia secular and त्यात activities. The musical artifacts 
mentioned here, have autochthon features, musical mean- 
ing and artistic style differing from other local musical 
finds. Is is of special significance that we find most of the 
Samaritan artifacts in a urpcal context. All this may con- 
siderably change our assessment of the ancient Samaritan 
musical culture on the territory of Ancient Isael/Pales- 
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FOUR TABLES FROM THE 
TEMPLE LIBRARY 

OF NIPPUR: 

A SOURCE FOR PLATO'S 
NUMBER IN RELATION TO 
THE QUANTIFICATION OF 
BABYLONIAN 

TONE NUMBERS 


Richard | Dumbrill 


The four cuneiform texts discussed in the present 
paper were published in 19061 by Hilprecht, in his twen- 
eth volume of the Babylonian Expedition of the Uni- 
versity of Pennsylvania. The texts came from the temple 
library of Nippur and were part of some 7000 texts and 
fragments which he catalogued, The references to the four 
tables discussed in this paper are as follows: 20, Rev, 21, 
Rev; 22, Obr. and 24, Rev. They date from about 2200 
BC. (Tables HIV).2 
Hiprecht writes that the texts were tables of mul- 
tiplication and division. However, the purpose for these 
peculiar operations was not fully understood, because four 
tests of musical theory which were essential to their eluc- 
dation (UET VIL 74 and 126; CBS 1766 and 10996) had 
not yet been satisfactorilyinterpreted, Thus the purpose 
for the tables remained obscure until now 
Hilprecht saw similarities with "Plato's number’, as 
laid out in Republic, Book VITIS, but he did not perceive 
that the missing numbers were the key to the understand- 
ing that the texts were about musie theory 
‘This thesis is constructed from the premise that these 
omissions can only relate to the systems exposed in UET 
VII 74; UET VII 126 CBS 1766 and CBS109964, to the 
exclusion of any other. 
As judiciously observed, Hilprecht noted that the 
four tables shared three particular features: 
1. The highest number begins the series 
2. The numbers multiplied are not consecutive. They 
are often separated from each other by comparatively large 
intervals. (Note the absence of 7; 11; 15; 14; 17; 19; 
25, 26,28; 29; 31; 35 34: 35, 37: 38; 39; 41; 42: 43: 4446 
47; 49; 5; 52; 33; 53; 56:7: 58; 59; 61: 62; 63 65; 66 67; 
68; 69; 70; 71; 73: 74; 75; 76: 77; 78 and 79) 


Out of BI numbers, only 30 are listed. 
3. Besides 3 and 5, no indivisible number or its multiple 
is multiplied 
Hilprecht collated the four tablets into one table which 
threw considerable light on its musicologicl significance: 


1 610.000 A-AN 25 518000 
2 6480900 27 4800 
з 432000 0 4320 
+ AM зз 40500 
з 259000 в 360000 
6 216000 40 3400 
£ 182000 45 288.000 
9 LH ав 27000 
10 1296000 50 259000 
п 100000 ы 2000 
s 
16 MOD 64 2023500 
i8 70000 72 180000 
2 ROO і 162000] 
м 340900 (ы 160000] 


They all have 12,960,000 (= 604 and 36002) as their 
dividend, Hilprecht attempted ar finding a reason far this 
number and found some answers with Plato's Republic, 
Book ҮШ, 546, BD. 

Tr seems that Plato adapted the numerologicl- 
mythological basis of a much older Babylonian story for 
his own purposes, without revealing his sources. The 
construction of “his number’ is based on the Pythago- 
Tean triangle. This right-angled triangle has two sides 
with raios of 3 and 4 witha hypotenuse of 5. The 
addition of the cubes of each of the sides gives: [334 43 + 
53 = 216] Plato says that this is the number of days for a 
woman's shortest estation, and that 270 days, amounting 
109 months, is the longest gestation. 

The surface of the triangle is [3x4 + 2 = 6} The 
multiplication of the three sides of the triangle gives D x 
4 x 5 = 60] Now 602 = 3600; 603 = 216000 and 604 
= 12.960.000, This is the famous number to which Plato 
‘wants to relate all in the universe, 

Plato says that there are four principal varieties 
of states: timarchy which is made up of the Cretan and 
Laconian states; oligarchy; democracy and tyranny. The 
Character of the stares is determined by their individuals, 
There are five leading types of characters the aristocrat- 
ics the timarchical; the oligarchical; the democratical, and 
the tyrannical. Timarchy comes from aristocracy through 
constitutional changes originating from disagreements be- 
tween the ruling classes, The muses are asked to explain 
how discord started. They say that everything has a begin- 
ning and an end; even the ideal city will perish. However, 
the cause of decay, which does not belong in the ideal city 
itself, must come from outside. But always, degeneration 
starts by badly planned marriages and births. Things have 
not changed much. 
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Plato makes up a number which he says comcs from 
the duration of a woman's shores period of gestation, that 
is 216 days. From this number, he ends up with 12.960.000. 
He calls this figure the "Lord of Better and Worse Birch 
In fact it is the numeric form of a “Great Law controlling 
the Univers" or the answer to all. The divine being whom 
Plato calls The World brought from Chaos to Order has 
а number defined by the duration of its creation. The hu 
man being has a period of gestation defined by the frst 
number, after the unit, in which root and square increase: 
‘This is the multiplication, It comprises three clemens 
length; width and thickness. It has four limitations which 
are the points by which the three dimensions are deter 
mined, thus rendering all things tangible and comparable: 
Эх3 (= 33-20) + 4x42 (= 43 = 64) + 5x52(= Se 
125) = 216] two of which (numbers to be cubed) namely 
4, 3 (forming two of the three sides of the Pythagorean 
triangle), coupled with 5 (by multiplication, ie, 4x 3 x 5 
= 60) furnish two harmonies when three times increased 
(Ge, three times multiplied by itself, therefore 60 x 60 x 
60x60 = 12,960,000) - the one equal an equal number of 
times (ie, a square number), so many (= 36) times 100 (= 
36002), the other of equal length one way, but oblong: on 
the one side, of one hundred squares of rational diameters 
of five (ie, the nearest rational number to the real diam- 
“ter af a square whose side is five, ie, to (50 = 7, for 49 
= 7), diminished by one each (ге, (91 = 72]x 100) - (1 x 
100) = 4900-109 = 4800) or if [rom irrational diameters 
(of fve), diminished by two (each) (ie, 50 x 100 - 2 x 100 
= 5000 - 200 = 4800), on the other hand, of 100 cubes of 
3 фе, 100 x 33 = 2700; the second harmony is therefore 
dito x 2700). 
The two harmonies Plato gives with 60 x 60 x 
& x 60 (е, 36002 and 4800 x 2700, both = 12,960,900) 
represent two recurrent aeons in the life of the universe, 
in which the world waxes and wanes alternately. The 
harmony 36002 measuring the cycle of uniformity, and 
the harmony 4800 x 2700 is the cycle of dissimilarity. It 
goes without saying that the number 3600 rests upon the 
‘Babylonian sexagesimal system. Since Plato constructs his 
number from the shortest period of gestation, it шау be 
inferred that it stands in a mathematical relation to other 
numbers, Since the smaller number refers to days, it is safe 
to interpret 12,960,000 also as days. Now 12,960,000 days, 
expressed in years, 360 days counted per year, are equal 
1036000 years, We know from Berossus, writing in the 
third century BC, that a period of 36,000 years, constitutes 
the ‘Great Platonic Year", in early astronomical treatises, 
and that this was also che duration of a Babylonian cycle, 
"The Platonic number 12,960,000, which amounts 
to a period in the lifetime of the Earth, is called the 
‘Lord of Better and Worse Births In what sense this num- 
ber, which is the square of the highest Babylonian figure 
determines good and bad births, has been explained in 
various ways. In the early stages of the cycle of 36,000 


years, before disintegration and dissimilarity, nature pro- 
duced better children than later. This was because the uni- 
Verse was growing worse. But this interpretation is not suf- 
ficient, Evidently Plato wants то bring out the double idea 
firstly that through the ignoring of а fundamental law of 
the universe at some early time, disagreement arose, fol- 
lowed by a subsequent degeneration of the whole human 
race; and secondly that the same fundamental law still gov- 
erns the universe, and that its breach at any time is accom- 
panied by the same result, Although ir is true that births at 
a later stage of our cycle of 36,000 years are comparatively 
‘worse than those at an earlier period, the former are by no 
‘means of equal value. On the contrary, in Plato's words: 
“Whenever our guardians promote marriages inopportune 
ly, the offsprings cannot be well provided °, necessarily 
implies that whenever the guardians observe these prin- 
ciples, the children born will be healthy and prosperous 
Thus good births are not confined to an earlier stage of the 
life of the universe and bad ones to a later one, but that 
good and bad births may occur at all times within our 
cycle. Whether a birth is good or bad is determined by the 
‘number 12,960,000, which for this reason is called Lord of 
Better and Worse Births’ The meaning of Plato's words, 
therefore, can only be that in order in be a good birth, 
the binh of a child mus stand in a certain relation to 
12,960,000, as the arithmetical expression of a fundamental 
law of the universe. 

The answer as to how this number can influence 
the birth and future of a child lies within the Babylonian 
concept of the world. The uniyerse and everything within, 
‘whether great ar small, is created and ruled by the same 
fundamental lav. The same forces and principles which 
rule the world's macrocosm, also rule man's microcosm. 
Ik is the purpose of astronomy to prove this harmony, 
amd to determine the laws of invariance which rule the 
‘universe. The sky, from which the gods reveal themselves, 
is the great book, the Writing of Heaven’, in which they 
have written the whole story of heaven and earth, йз past, 
present and future. The astronomer studies and deciphers 
this divine writing, the astrologer interprets йз meaning 
‘with regard to the lie and affairs of man. 

According to this concept, all on earth, includ- 
ing the sate and the family; the temples and cities of 
Babylon, are fashioned from heavenly patterns; and all 
human knowledge and science, including mathemat- 
ics and astronomy, even the number itself, che division 
‘of the circle into 360 degrees, the calendar, the system of 
measures and weights, and the laws of music are all of 
divine origin. Seven, eleven and thirteen are not divisors 
of 12,960,000, and to this day are still regarded as unlucky 
numbers. 

The Pythagorean right-angled triangle has sides 
which measure 3,4 and 5 

Therefore they have 348 as ratios between them. 
The ratio of 5:6 is made up from the doubling of side 3 


ARANE 2009 Volume I 


in relation wo the hypotenuse, Ratios of 12 and 23 
arise from the halving of 4. Thus we have 12; 2:5 
34; 45 and 56. These ratios correspond to the first divi. 
sors in Hilprechrs reconstruction. However, the di 
“l should relate to 12962000, and not to 8.640.000 wh 
divisor should be 11/2. Hilprecht was concerned by this 
discrepancy and writs am unable to explain this strange 
phenomenon. Possibly we have to regard it m an 
abbreviated expression wel understood by the Babylo- 
Бізше” 1 do not see, either, any reason for this ober than 
an irrational one, or, as Crickmore puts it vo me, in 
a recent communication: could line one, for example 
be a concesion to practical musicians, who ше mot 
generally noted for their mathematical expertise? Or, 
Could it be a reminder for theoretical musicians that che 
‘whole of these tables can have an application in a musical 
text? Or init simply the scribes dedication of the table 
то Es, the god of music? Indeed, if ve mad the sign 
fia, = 60, Ans number referring to the m 

S of 60 цаз, then 60 x 2/3 = 40, which i 
number. 

"The Neo-Babylonian text ОЕТ VIL, 1266, pub- 
lished by the lae Profesor OR. Gurney, shows that 
in 147 а fourhstring is lied, bilingually, as Sume- 
an deur = “fourth, smallsring’, and Akkadian “3 
hanufül = “Excrested” leis the only siring, with а god 
Tdlationship, mentioned in the text. The pairing Es with 
this fourth ring whilst the god is usually associated with 
‘number 08 attracted my attention. Might there have been 
n earlier numbering ol the gods where only the leading 
Чейз were listed ак 6 for Anu; 5 for Eli or Ea; 3 for 
Sin and 2 for Samak, while they are usually known as 
€0; 50; ж 30 and 20, respectively. The ratios between 
them would be: 65, 54; £3; and 32. In the sexagesimal 
musical scale the ratio 0163 is the minor third; Ше ratio 
SS isthe major third; 43 is the fourth and 32 the h. 
"These constitute the essential intervals of che Babylonian 
musical sytem as we know it from CBS 10996 where 
they are clearly defined although restricted within a 
heptachondal system which "accounts, as а come 
quence, for thirds inversed into sixths and hs inversed 
то бошда, The text mainly names intervals in function 
of their position in the following pattern: 14/75, 
6/84; 37/97, ас, (in act the pattern being restricted to 
the heptachord reads: 15/75 2/14, ez) The divisors 
for these intervals are 23, for the interval of the fifth and 
ЄЗ and 54 for minor and major third, respectively. 

ШЕТ VIL 126 аз sings im a particular man- 
ner showed below (Fig 1) which explains a tuning meth- 
od devised for an enneatonc system, a forerunner for the 
heptatonie model The runing starts from the central note 
which isthe toniccemzal note from which Bits, rising 
and filling, make up the enneatonic span, Fourths rise 
and fall from the extremities, Thirds, minor and major 
appear as а consequence. Ie follows that the range of 


divisors resulting [rom this method is placed between the 
Nippur numbers 36 and 80: 36, 40; 45; 48; 54; 6û; 64 72; 0. 
Net only all of these numbers are divisors in Hilprecht's 
reconstruction, but the missing numbers in his table are 
also absent from the pattern in UET VII 126, Iis obvious 
that this cannot be taken as purely coincidental. Sig- 
nificantly, UET ҮШ 126 has 80 as its highest number. 
"The smallest interval produced by the divisors also ends 
Hilpeechr's reconstruction, with the ratio of 80:81, This is 
the syntonic comma also known as Prolemai comma or 
comma of Didymus, and measures 22 cents. 

CBS 17669 produces a generative scale which 
finds its place within the divisors 27 and 48 as: 27; 30; 32; 
364945 and 48 whilst the enncatonic system in UET VIL 
74 places іш tones within the range of 25 to 50 with 
the following divisors: 25 27; 30; 32; 36; 40; 45; 48 and 50, 
in the enneatonic, and between 27 and 48 in the hepta 
tonic. Here again, these scales use all of the numbers 
present in Hilpreche' table to the exclusion of any other. 


Conclusion 

None of the tens of musie theory discovered so far 
have produced any tone number whichis not produced in 
Hiprchrs table. Each number corresponds to а Babylo- 
nian pitch, Because of their particular structure, the 
Nippur texts were tables listing the full range of tone 
numbers known to Babylonian music theory. The other 
columns where the numbers are im the form of n2; 
аЗ and mí provide with the quantification for more so- 
Phisicnedintervals such as will be revealed in cearuries ta 
follow, notably with Plato's “two harmonies’ which is 
precisely located in the n3, in the range 2700; 90, 3375; 
3600, 4000; 4320; 4500 and 480. In the ch century AD, 
Boethius, аз a keen Neo-Platonia, uses number in the 
Nippur tables, and so do later theoreticians such as 
Farabi, Avicenna, Safi addin, Salinas and many more. 
"To this diy, he gurer in the Nippur tables al con 
stitute the basis for the study of muse theory (Fig 2) 
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EMBODYING MUSICAL 
PERFORMANCES 

IN THE 

ANCIENT MEDITERRANEAN 


Agnès Garcia- Ventura and 
Mireia Löpez-Bertran 


Musie should be understood not jus as the produc 
tion of sound, bur also asa combination of two or more 
factors, In many comes, for instance, music is linked 
то dance (Kilmer, 1995: 2008-2611) and the playing of an 
instrament may he a performance in itself an embodied 
Practice. Im this situation, bodies represent the ink chat 
bring music and these practices together. 

In this paper we explore this interaction further by 
focusing on the role of music and sound in relation to the 
body. We take into consideration two main areas in our 
analysis of bodies as the main protagonists in the produc- 
tion of music. On the one hand, we consider dancing, pil- 
srimages, and the playing of instruments as performances 
елей through human bodie, On the other hand, we 
also conceive human sounds such as crying, singing or 
lapping as musical events in which the body isell is the 
musical प्या, 

Our study is based on the description of a set of ar- 
chaeological materials: masks, body arnam ше 
тасопа figurines of humans (among them musicians) and 
musical instruments from a series of Phoenician and Punic 
ritual sites in Evia, Sardinia, the Therian Peninsula, and 
Carthage, dating from the eighth to third centuries ВС. 
As supportive evidence we include some materials from 
Ancient Near Eastern Cultures, which will help to eluci- 
date various features that shape musical and auditive espe- 

Before addressing our main topic, we propose a re- 
erin of some of the key terms that will con 
tus here, and present a set of working hypotheses that will 
help us o identify auditive phenomena in Antiquity and 
define their functions. The broadest term of all is sound 
As defined in the Enoyclopaedia Britannica, sounds are he 
mechanical vibrations travelling through the air оғ some 
other medium at a frequency tO which the human ear is 
ise. Sound, then, is described asa phenomenon of 
physics: a series of vibrations. Music, on the other hand 
Ë died as “art concerned with combining vocal or 


Insermental sounds for beauty of form or emotional expres 
sion, usually according to cultural standards of rhythm, 
melody, and, in most Western music, harmony. Here mu- 
sicisdescribed as emotion, that is, more than just a physical 
phenomenon, Consequently, and in spite of the difficulties 
in making а clear distinction between what is mere sound 
and what is music, we will equate sound with vibrations 
and music with sensations (Beament 2005: 1-5), Thus, inso- 
far as it concerns “humanly organized sounds ‘music’ is a 
cultural phenomenon shaped by societies (Backing 1973 
эз). 

Though we agree with the basic idea of the definition 
mentioned above, we think is also important, especially 
when approaching Ancient music, to stress that we are 
considering ‘musical instruments" in a broad sense. The 
term includes “any implement that can emit sound, from 
the use of raw materials such as wood, bone or stone, to 
the human body itself (Watson and Keating, 1999: 325) 
Moreover we consider that material culture is dynamic 
(Appadurai 1986; Kopytaff 1986): objects are not static, 
but may have different applications depending on who uses 
hem and for what end. So we search for other explanations 
for the existence of pottery in shrines; besides their 
traditional use related to cooking and eating practices, we 
consider alternative explanations regarding their acoustical 
properties, Clearly, this is the case of certain ceramics or 
shells, whose functions have been traditionally defined 
‘without considering their value as producers of sound or 
even as models for the development of musical instruments 
(Kilmer, 2002: 484). We also шу to establish how these 
objects especially the masks and terracoras, would have 
been used in ritual performances. 

Acoustic properties can be attributed to bodies as 
well. In our view, bodies play an active role in the creation 
of music and sound: we regard them as agents in social 
dynamics and consider that our relation with the world 
has a corporeal dimension. In this process, the concept of 
embodiment is essential (Csordas 1994). This term focuses 
fon the corporeal dimensions of human activities: we do 
not possess bodies so much as we are bodies. Our bodies not 
only express identities and social relations but construct 
them as well. In the domain that interests us here, bodies 
create music and sound both through their movement and 
through their decoration. 

‘We also assume that music in Antiquity was an es- 
sential element in ritual performances, which were char- 
acterized fundamentally by their intersensoriality. As we 
will see, hearing is a key sense in Phoenician and Punic 
rituals. We should also bear in mind that musicis а cultural 
phenomenon; so sounds that we do not generally regard 
as music, such as the whispering of the wind, or the crack- 
ling of fire, could be considered as music or sounds proper 
= especially in ritual contexts ~ because they act on the 
emotions, So music and the emotions are closely inked 
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emotion, moreover, exerts an influence on the taking of 
1 decisions (Mithen, 2005: 2, 89 and 101). 
Selected Materials: shrines and cemeteries 
from Phoenician and Punic cultures 

"The materials we have selected come from vari 
sites, The first are two burial ste: the cemetery at Puig 
de Molins, a Punie town in Eivissa (Balearic blandi), and 
the various cemeteries at Carthage, Tunisia. The second 
group of sites comprises shrines from the Iberian Penin- 
Sula, Eivissa, and Sardinia, As we are interested in showing 
how musie is embodied, we will aot analyse ach specifie 
settlement in detail, but will present а thematic study of 
the information that these shrines provide. We will start 
‘vith a brief description of the main features of each site 

Carthage has several graveyards. The Carthaginians 
first occupied the hills of Буға, Juno, Dermöche and the 
plain of Douimés between the eighth and fifth centuries 
BC. From the fourth century BC onwards, new савет. 
ies were created on other hills such as St. Monique and 
Odeon. In contrast to the common Phoenician model in 
‘which cemeteries were built outside cites, at Carthage all 
the graveyards were intramuros (Fantar 1993) From the 
mid sich century BC onwards the grave goods are rele 
tively homogeneous: the masks, protumae, jewellery, 1er- 
raconas and some metallic and ivory objects are significant 
for our purposes 

Puig des Мой, in Eivissa, is located om a small hill 
(51 m above sea level) and separate from the Phoenician 
and Punie city by a river bed. We will concentrare on the 
materials dated between the midst and the fourth ce 
turies BC, The grave goods do not follow а fxed model 
In this paper, we consider only the material culture related 
то music and sounds: female terracona figurines playing 
instruments masks, small bells, jewellery, and razorahells 
Our second group comprises a range of Punie sanctuaries 
from the Iberian Peninsula, Eivissa, and Sardinia. Two of 
the shrines are in southern Iberia, on the Айдане coast- 
La Algaida (Sanlúcar de Barrameda, Cádiz) is located in 
the Guadalquivir river marshes In Ancient times it was 
an island, and the shrine was an open-air sanctuary with 
three small rooms, ident as chapels (Corzo 1992; Fe 
пег 3004). The material culture covers a long period (еч. 
cats to second century BC) and is accompanied by a large 
amount of ashes and organie remains. The objects we ana- 
lyse are, basically, pottery such as oillamps, terraconas, 
jewellery, and organie remains such as shells 

Gorham's Cave is the other Therian case-study. As its 
name indie, sanctuary, located on the Rock of 
Gibraltar. hs placement s highly significant, a the meeting 
point between the Mediterranean and the Atlantic, at the 
Tost dangerouspointinthe Atlantic route. Thecaveconsins 
of along corridor and has a large stalagmite ar the entrance 
(Belén 2000; Belén, Pérez 2000; Gutiérrez Löpez et al 200). 


The Phoenician and Punic chronology dates from 
the eighth to the second century BC. The material remains 
are diverse; here we focus on the cave itself, oiblamps, 
incense burners, and cooking and esting vessels together 
‘with organic remains such as fauna and malaco fauna 

From Eivissa (Balearic Island) we describe an open- 
air shrine (Ша Plana) and a eave-sanctuary (Es Culleram) 
‘Although today Ша Plana is an solid ground, during the 
Phoenician and Punic occupations it was an island in the 
middle ofthe bay of Eivissa, not far from che harbour. Ila 
Plana has been defined as a sacralized natural site because 
no structures have been found, though there are two vo- 
tivedeporits, One pit contained only several human ter- 
тасопаз, dated berween the end of the sixth and the middle 
of the fith centuries BC. We will study these figures care- 
fully in relation to music and sound. 

Es Culleram is a cavesanctuary on the southern 
hillside of the San Vicente valley. The cave is divided into 
three main spaces and has а cistern at is entrance. R was 
used between the fourth and the second centuries BC, 
reaching its highest point of activity during the third. A 
large number of materials have been found, but the ones 
that interest us most are some terracotta figurines, pottery, 
and the cave itself, 

Moving to Sardinia, we describe some human ter- 
тзсопав from two votive deposits which were associated 
‘with sanctuaries: Neapolis, on the west central coast of 
Sardinia, and Bithia, on che south coast, which are dated 
between the fourth and the frst centuries BC (Мока, 
1989; Uberti, 1973). The figurines from these sites are use- 
ful examples forthe analysis of topics related to music and. 
body. 


Dancing and music 

Dance is an important clement in religious ceremo 
nies. Unfortunatly, no direct evidence ofthe practice re 
main, but we do have some indirect evidence: the masks 
found in graveyards, and some human figurines who ap- 
pear to be dancing, Iis пог easy to interpret the figurines 
as dancers due to the technical problems involved in repre 
senting movement in statie support such as pottery (Gar 
ігі, 208: 18). However, other products of he Phoeni- 
cio-Punic culture also presen references to music in funer- 
ary contexts depictions of dances in funeral paintings, and 
descriptions by some classical authors oÍ the presence of 
musicians in the Carthaginian Tophet (Fanar 1993, 324 
and 22) 

Macks are commonly found in the cemeteries at 
‘Carthage and Puig des Molins and they have been inter- 
preted as proof of dancing (Bénichow Salar 1982, 267) 
“They are not found on the face of the deceased, bu next to 
them (Picard 1966, 10). Their size and the presence of holes 
Suggest that these objecte may have been placed on the face 
in order to perform a ritual before they were deposited 
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{grave goods, and this ritual might be related to dancing, 
Masks and dancing are two elements closely involved in 
achieving altered states of consciousness or euphoric ex- 
Citement. Many masks represent faces in unnatural poses: 
they have large, open eyes and mouths and are tradition- 
Шу interpreted as demonic or satirical representations, 
Dancing, together with music, stimulates hyperventila- 
tion, raises adrenaline, and lowers sugar levels = all condi 
tions that may cause altered states of consciousness. Hp- 
perventilation, exhaustion, whirling, turning and circular 
and rotational movements all affect the sense of balance 
and equilibrium and may eventually cause dizziness (Gar- 
finkel, 2003: 42), so the presence of masks representing 
unnatural faces may be showing the trancelike proper 
ties of dance, Beides, some of these masks are decorated 
with earrings or scarificatians, and body decoration has 
been considered one of the common features of dancers in 
Antiquity, especially in the Middle East. So masks are not 
passive materials, mere dedicated objects, but elements of 
embodied ritual practices 

During these states the intensity of the experience 
is more important than йз duration, a phenomenon de 
noted as “ritual time’ (Blacking 1994, 78. This serves to 
emphasize the bodily dimension of religious rituals they 
are not abstract entities, but practices created by the body. 
Human figurines are also useful in the analysis of the as- 
sociation between music, dancing, and rituals, Here we 
il describe two kinds af terracotta, Figurines of cymbal 
and ute players are found in both our cemeteries (Car- 
‘thage and Puig des Molins). Cymbal players emphasize not 
only the role of music, but the role of dancing as well. In. 
many cases, they are represented as dancing, through the 
movement of dresses and legs it seems natural that mur 
cians dance or follow the rhythm while they are play- 
ing an instrument. Together with dancing, the sound of 
cymbals might also induce altered states of consciousness. 
K has been demonstrated that intensive and repetitive per 
cussion rhythm overstimulates the senses, another way of 
inducing altered states of consciousness (Angrosino 2004; 
Pollack-Eltz 2004). Besides, the sound of cymbals has been 
tributed purifying properties and was believed to ward 
‘off evil spirits (Benichou-Safar 1982, 270). This point is 
particularly relevant in view of the existence of cymbals in. 
the cemeteries at Carthage and Eivissa and the numerous 
terracatas of cymbal players. 

Human figurines from the shrines of Ша Plana (Ei 
visa), Neapolis and Bithia (Sardinia) reflect other strategies 
to represent dancers in statie supports. Although mast of 
these materials are represented without legs and feet, the 
body decoration and the hands and fingers merit particular 
attention, As we have stated, the presence of necklaces or 
headdresesis proof of dancing, as this is a ritualized activ- 
йу that requires special decoration, Indeed the presence or 
absence of decoration in our figurines is highly significant. 
‘Only a few figurines are decorated as it is unlikely that all 


The participants in rituals were authorized o dance, it may 
be that che decorations identify the specific group, or elite, 
That was allowed to do so. 

One of the most common ways of depicting dancing 
is the overrepresentaion of hands and fingers, due to the 
communicative capacity of these parts of the body (Саг 
finkel, 2003: 26). In some of our figurines, the hands and. 
fingers are presented іп exaggerated forms. Although the 
mainstream interpretations of the presence of hands are re- 
lated to touch as a way of healing (Lope Berean, in press 
— especially in the case of Bithia and Neapolis ia Sardinia), 
his interpretation is compatible with dancing. Curative 
rituals in Antiquity are related to the idea of expelling evil 
spirits from the body, since illnesses are inked to the gode 
Dancing is a very strong means of communicating with 
the gods and with evil spirits, and of creating an appropri- 
ate atmosphere for worship or for other religious activities 
(Mani, 2023: 309). So music and dance would have been 
performed together in ritual situations. 


Pilgrimage and body decoration 

Assuming that bodies are potentially producers of 
music and sound requires us to look at some rial practic- 
es {rom an auditive point of view. The activities we wille- 
ine in this section are pilgrimages and sounda produced 
by humans when they are in motion. 

One of the most common funerary rituals may well 
have been a march or procesion bearing the deceased to 
the cemeteries of Carthage and Eivissa. In this march, mu- 
Sc, walking and dancing would all bave been significant a 
as ihe musician terraconas and writen sources ц. 
est. In situations that involved funerary marches, walle- 
ing would have been а vehicle used to crente a religious ar 
spiritual practice. To quote Slavin (2003, 9) "walk becomes 
meditative as the body falls imo a rhycur Walking in 
rimal conters such as marches or pilgrimages crestes aspe- 
Cic rhythm which influences the ways in which people 
experience spiritual events When walking is accompanied 
by music, the rhythma of the two activities condition and 
complement each other. Indeed, processions were com- 
mon in many Ancient cultures in some Egyptian tomb 
for instance, we find depictions of funerary processions a 
companied by music (се Ше tomb of Dieerkansonb, in 
Capel and Marke 1996, 15) In this way, the physieal and 
material practice o walking allows people to move into a 
nomaterial world. Again, we see how the religious ritu 
als are embodied practices 

Whar role did body decoration play in these cases? 
Assuming that many of the figurines nocd to funerary 
Tila are representing real people, the ft point to note 
isthe presence of elaborare decoration in the form of head- 
dress and jewellery (especially in the ones found in the 
cemetery at Puig да Molins). We can imagine the sounds 
ofall this decoration when dancing, marching or playing 
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Instruments, all of which are important to the creation 
of a ritual atmosphere. Possibly, percussion instruments 
‘were designed by the first humans taking as a reference the 
sound produced by their ornaments in their community/ 
communal/? movements (Beament 2005: 12) 

Equally, the small bells found close to the deceased 
in both cemeteries are interesting for the analysis of how 
body decoration produces special sounds. Worn around 
the neck, these bells had a religious and prophylactic func- 
tion as amulets (Fernández 1992: 197). Ringing а bell may 
have an apotropaic function (Mare 2003: 311): like playing 
cymbals, it may have been a way of warding off evil spir- 
s and protecting the deceased in the afterlife. Thus, belle 
may well have been played before the burial. 

Some Phoenicio-Punic shrines are also interesting 
with reference ro these funerary marches defined as pilgrim- 
ages. Gorham's Cave (Iberian Peninsula) and Es Culleram 
(Eivissa, Balearic Islands) are sanctuaries in remote loca- 
tions, some way away from settlements. So visitors would 
have gone there with a specifie purpose in mind, that is 
to say, their journeys are ritualized, and can be defined as 
pilgrimages. The significance of this physical effort lies in 
the combination of a physical and a symbolic experience. 
As ethnological fieldwork has demonstrated, taking part in 
a pilgrimage becomes a spiritual and meditative practice, as 
the people concentrate solely on this action and its rhythm 
(Slavin, 2003). 

These journeys involved not only walking, but navi- 
gation as well, In both cases, the pilgrims had to travel by 
жа to reach the sanctuary (Es Culleram is on an island, 
and Gorham's Cave, located in a remote area of the Rock 
af Gibraltar is also only accessible by sea). Considering 
maritime journeys as pilgrimages expands the traditional 
idea which links them with walking (López-Bertran et alii, 
2004), In this connection, we consider any movement car 
Tied out at sanctuaries (sailing, dancing, ar descending/?) 
potentially as a pilgrimage if it is performed with special 
connotations. Our approach to pilgrimage focuses on their 
embodied elements: іп other words, people's movements 
and their sensual experiences 

These shrines are useful in the analysis of the role of 
the sounds produced by body movements as significant ele- 
ments in ritual performances, Let us begin with caves. The 
echoes created by human sounds could be considered very 
special sounds, or even music, and a way of making contact 
with symbolic world. Indeed, in some societies echoes are 
considered supernatural and are interpreted as the voices of 
spirits answering human inquiries (Purser 2002: 28), 

"The lack of visibility inside caves i likely to have 
made the other senses particularly important. At these 
sites, the sense of hearing would have been exploited in 
different ways. Gorham’s Cave has a large number of in- 
cense-burners and oilamps, whereas Es Culleram has 
very few/none/?. Thus, hearing would have been an es 
sential trait for oriemtating oneself in Es Culleram but not 


Ta Gorhamy's Cave, Both sites present а significant number 
of cooking utensils, eating vessels and faunal remains. The 
act of killing and cooking animals would have produced a 
range of special sounds the cries of the animals, the crackle 
of the fire, the pounding of mortars, and so on. All may 
have had musical properties because they form рап of a 
ritualized set of activities and are, in fact, humanly orga- 
nized sounds“ 


Performing music: instruments and players 
Though our conception af musie as a complex cat- 
«огу includes other factors as well, k is undeniable that 
inarıments and musieplayers are the key agents in the 
analysis of musical events in Antiquity. Phoenician and 
Punk cemeteries provide us with a wide range af represen- 
tations of musicians and instruments, First of all let us de- 
Scribe the materiala related to music from Puig des Molins 
(Eivissa, Balearic Islands, Spain) and Carthage (Tunisia) 

As Puig des Molins we have found many terracotta 
figures of cymbal and double flute players (nine and two 
figurines respectively), although in many cases we da not 
know their exact origin. Among the razorshells, there is 
one thor cr + Peran playing аушы Moving 
on to the cemeteries at Carthage, we find more or kes the 
Same situation: there are four апас of cymbal players 
and, as at Puig des Molins, some of the ragorahells have 
cymbal player representations In the light of what we 
Bave said above, the finding of these materials suggests that 
music and sounds must have played an important role in 
performing funeral rial 

Most of the musical instruments of Antiquity were 
percussion instruments (Mithen, 2005; 269), as borne out 
by the large number of terms used to differentiate between 
lads of drum recorded in Sumerian lexical exe (MSL 7) 
Ia fac, they are closely related to the constitution ofthe 
human body: that is to зау, rom the beats of our heart ta 
cach one of our movements, our body i constant crear 
{ng бува. 

Simple to build and о play, percussion instruments 
do aot need a specifi theoretical musical sytem. This 
feature would have had an important bearing on the role 
of mus player in Antiquity. Due to the increasing com- 
plexity of both instruments and instrumental music since 
the Renaissance, musie players have been considered at 
specialises in performing musi (Fubini 19%: 134-138): not 
only do they play music, but they interpres it, There was 
a transition from a mainly physical task to an intellectual 
one. H we think of musie in Antiquity, when there were 
по compler instruments, it seems likely that rhe people 
who played instruments were considered specialists due to 
their skill, not due то their intellectual or interpretative 
abilities. 
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The body asa musical instrument: singing, 
clapping and crying 

Most ofthe terracottas from Neapolis, Bithia (биг 
diia Haly) and Ila Plana (Eivissa, Balearic Islands, Spain) 
have lags, open mouths; i is as if they were singing, pray- 
ing, or mourning. The human voice is one of the oldest 
Ancient musical instrument. Some scholars link the frst 
sages of language with the бл sape of musk, abilities 
that emerged in humans many thousands af years ago 
(Mühen 2005: 261 and 193, Others, more critical of the 
classical assumption of the voice as the бга musical instru- 
ment, reflect on the danger ol singing during or afer hunt- 
ing activities until the society had a sufficiently advanced 
system of selk protection, singing was an unlikely activity 
(Beamer 2005: 12). On the other hand, despite the im- 
pomibiliy of sating conclusively which came fem, the 
ішішіне mechanism of the human voice suggets the por 
sibility tha the бе crestian of sound-producing anebais 
imitated the voice and not vice versa, as is usually believed 
(Beament 2005: 54-57). 

‘Whatever in origins, singing is a way сі preserving 
traditions, of transiting ideals and education (Backing 
1994: 7071), of lamenting and communicating. A4 а con- 
municative device, singing might have accompanied ritual 
performances and might have played an explanatory role. 
For the frst sages of the communication between mother 
and infant, singing is a universal resource: lullabies have 
been common among a great varier af societies through 
the ages (Маа, 2003: 7279) 

"The ability to sing, and more precisely the ability to 
sing well, was highly valued in Ancient Egypt and was an 
xiii mainly performed by women (Watterson, 1998 
37-9) Inthe cuneiform as wel such as Ebla or Mari tenis, 
many women are lied as singers, though, in some cae, 
this word wa also used as a euphemism for prostates (for 
Ebla texts concerning women's roles, see Biga, 1997 and 
191). 

Another circumstance that is important to ош re 
fection oa singing isthe posible individual or community 
dimension of the performance itself. Usually we шеп го 
опе person singing alone 2 far example soloists in эп op 
era, or choirs of many people singing at once. What is less 
malin pur times й [or an audience to sing în accompani- 
ment with people considered as specialist singers. Not so 
long ago, however, this would have been no surprise: in 
the eighteenth century there is evidence that in choral con- 
сепа both the singers and the public would sing (Martorell 
19%, 142). Although we must consider all the possibili 
ties in the contents we are analysing, in our view collective 
formulas may have boen more common, because of their 
role in reinforcing the community and clapping may have 
produce the same effect, Some terracouas from our sites 
mentioned are also presented with the two bands together, 


perhaps representing the act of Capping, which would be 
a clear example of the use of part of the body as musi- 
‘al instruments. In Ancient Egyptian paintings and reliefs 
we also find groups of women clapping their hands (sce 
the tomb of Queen Nefru, at Deirel Bahri). This manual 
function was also captured in the form of musical instru- 
ments: some banging sticks from Egypt represent arms 
with hands (Ziegler, 1979: 2526). Together with clicking 
the fingers, clapping the hands would have been a common. 
way of keeping the rhythm in rituals (Capel and Markos, 
1996: 94). 

The repetition of these sounds, as isthe case with the 
sounds produced with ornaments when a group is walking, 
tends to be synchronized, reinforcing the feeling of com- 
‘munity membership. Each movement, each hand clapping 
creates a particular atmosphere, a ritualized one, as hap- 
pens today in a concert or a performance where the syn- 
Chronized applause of the audience becomes а collective 
performance in йз own right (Beament 2005; 139-146) 

The act of crying was specifically related to funerary 
settings, The practice is associated above all wich mourn- 
ing women: in Ancient Egypt (Capel and Markoe 1996, 
15; Watterson 1998, 4546), Greece, and in many societies 
today, women are specialized in lamenting death. This fact 
is also of relevance ta our study, because performing the 
same activity over long periods may induce altered states 
ol consciousness, 

Another explanation of the specialization of women 
as mourners is their association with activites related to 
the maintenance, creation, and recreation of life (Picazo 
1997), Seeing death as the last step of life, and bearing in 
mind that it is women who give birth and who take ex- 
clusive care of children in many societies (Murdock and 
Provost 1973), i is easy to accept that they should be re- 
sponsible for the public ritual of lamenting the dead. This 
could explain why most of the musicians related ta funer- 
ary rituals are women, while in other contexte the same 
instruments are depicted as being played by both men and 
‘women (Watterson 1998, 51). 


Conclusion: engendering music 

Since the instrument players represented in fu- 
пашу contests are always women, these terracottas are 
seil to analyse the relation berween gender and mu- 
ж. Some scholars have interpreted them as representa 
ons of the goddess Astarté, because cymbals are one 
of her attributes, and moreover she й а Protector af the 
dead (Ferron, 1969: 19 and 23). Nevertheless, we consider 
them to be mortal women, perhaps with a specie role 
in any cue, people of high rank. [n the Phoenician and 
Punie studies the roles of women have not been studied 
in depth, and ther relation with music is na exception 

"The women represented in these terracouas (nd 
others without instruments) should be studied in terms 
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"corporea. Fira of all, they may have had a specifie 
ritual function during the performance. Two possible roles 
are as priestesses or matrons. It is natural to define these 
figures as priestesses, for two reasons: on the one hand, in 
many societies having a religious function requires musi- 
cal knowledge; this is particularly clear in Mesopotamia, 
‘where musicians were members of the temple staff (Mar 
Ч, 2003: 306 Duchesne-Guillemin, 1981: 295). Similarly, 
their special function is embodied, which means that they 
construct their specific role through their corporealiry. 
Indeed, some of the terracottas are elaborately decorated 
‘with headdresses, cloaks, necklaces, earrings or tattoos, 

Moreover, not all the women are depicted in the 
same way; hierarchies and categories are constructed 
through their activities (for instance, playing music) and 
through their corporedlity (lor instance, decoration or 
dressing). Their capacity for singing, playing, dancing or 
crying defines power and gender relations which are not 
hierarchical but asymmetrical (Waldren 1995, 36; Robert 
son 1987, 225). 

Moving to the sanctuaries, it is important ta notice. 
that figurines with these features are both women and men 
alike. Both sexes participated in rituals and performed the 
same activities This is also relevant because both sexes 
‘would have experienced altered states of consciousness: 
anthropological studies have demonstrated that singing, 
playing percussion instruments, praying, or smelling in- 
Sense or other substances are ways of achieving these states 
(Pollack-Eltz, 2004), Inside the cave of Es Culleram, for 
example, the number of incense-burners, oillamps and 
perfume bottles indicates that the people would have in- 
haled drugs. Moreover, the effects of smelling oils in caves, 
together with the absence of light and low visibility and 
the presence af echoes and other sounds would promote 
altered states of consciousness, The many artefacts related 
to burning practices have both auditory and religious con- 
sequences, since fire and smoke were means of communi- 
cating with divinities, 

Sometimes these altered states of consciousness may 
also have been related to sexual activities, Music has very 
often been associated with sexual practices (Mithen, 2005 
176-191). Indeed, sexuality is not separated from religion 
or ritual, though Judeo-Christian sentiments sought to 
erase this relation (Meskell and Joyce, 2003: 116). Most of 
four terracottas have exaggerated representations not only 
‘of genitals, but also of other erogenous zones suchas the 
mouth or breasts 

However, the analysis of dance reveals an interesting 
gender difference, We have seen above that women are се 
Sential agents in funerary rituals, including the dances and 
pilgrimages performed prior to the funeral itself. But when 
‘we examine the figurines in the shrines, the situation chang- 
es. Assuming the body decoration as proof of dancing, the 
relation between men and women is unbalanced: mast of 
the decorated figurines, especially ar Ша Plana, are men. 


So gender division appears to be a feature of ritual 
dances in Phoenicio-Punic culture 

"To conclude, some of the terracottas we describe 
here show how the human body is a musical instrument 
in its own right. Looking at these figurines in terms of cor- 
poreality, embodiment and gesture can help us to analyse 
them as representations of active and sensitive individuals 
As for the relation between their physical traits and musi 
cal properties, the ears are particularly well designed, indi 
cating the importance of music and sounds in performing. 
rituals. Furthermore, some of the figurines are touching 
their cars with their hands, perhaps searching for an ame 
plication effect connected to sounds and music (Lawson 
et alii, 1998: 124). Taken together, these materials stress 
that hearing was an important element in these ritual con- 
tests as the people sought to make contact with divinities 
and receive their messages - especially being in mind that 
they could not read. 
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IS THE HEPTAGRAM IN 
CBS1766 A DIAL? 


Richard | Dumbrill 


The heptagram on the tablet is inscribed within two 
concentric circles. The seven points of the heptagram are 
labelled with the names of musical strings and with num- 
bers. This paper will argue that this was the representation 
‘of a dial showing the construction of the heptatonic scale 
and the location oí the seven modes originating from each 
of hs degrees. 


CBS 1766 


First, we must prove that the tablet is about music 
theory. The evidence in favour is that the terms labelling 
each of the points of the heptagram are the first seven mu- 
sical strings, out of nine, listed in UET VIL126. There is no 
тезвоп to assume that the names referred to anything else 
han the strings of an undefined musical instrument. The 
merit for this elucidation is owed to Caroline Waerzeggers 
and Ronny Siches (NABU 2007-2) who gave an alternative 
reading, correcting Horowitz's JANES М) who thought 
thatthe text might be astrological, 


толы Ts s= 
1 жа» "IAN EID 
Flies) [ieee] 


Ee ГЕ: [== | 
СИ EEE ЕТЕТ 
[rus ang fbn 


The names of the rings on their own would nor be 
enough to construe that the text was about music theory 

The construction ofthe star is the key to the problem. The 
chords of the arcs in the heptagram and the numbering of 
ins points, from one to seven, show a typical heptatonic 
construction made up from the alternation of fifths and 
fourths, We will do this today, Another evidence to prove. 
that the text is about music theory is that the star gives 
indications as to the relative pitch of its degrees. 


E 
| 
вз 
37 


74 


m— dil 


This is precisely what column two emphasises, lr 
starts by 24, and continues with 6.3, reading the numbers 
"horizontally or vertically. Therefore, 2 is B, И the system 
is descending, or F if it is ascending, The reason for this 
is that in both cases the tritone appears with the last two 
figures: 52, horizontally or vertically, restricting the scale 
to the seven degrees of beptatonism. The numbers in the 
other columns make no sense and are not esential to our 
paper. We shall ignore them at present until the decipher- 
ment ofthe headers helps understand, 
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Why a dial? 

We have to prove thar the diagram represents a dil 
The evidence in favour relies on two points. Firmly, could 
they make h, and secondly how and why would they шей. 


Construction of the dial 

The idea that it was a dial comes from the two con- 
centric circles. They suggest that one disk rotated onto the 
other. The evidence against is that there is no river seen 
to hold the dick together, A heptagram cannot be drawn 
with compass and ruler. The scribe drew the figure free 
hand. As a result, the drawing is uneven and there is no 
trace of a central point from which the circles were drawn. 
"The disks could have been made of thin sheet metal, suf. 
ficiently robust, allowing for the inscription of names and 
numbers. Bur i could have been wood, velum, or what- 
ever suitable material. Tin would be a good choice because 
iis reasonably malleable, sufficiently robust and easily en- 
grave, Therefore, there was no technical hindrance for 
the making of the instrument in the ancient near east. 


Purpose of the dial 

Without purpose, there is no reason. Therefore 
we have to determine the function of the instrument and 
Tat is function was a technical development hitherto un- 
known, The chords of the arcs of the heptagram and its 
Points define the order af the sequence of ih and fourths 
Tecessary for the construction ol the hepatonic seale, The 
chords represent intervals of fifths or fourth the points 
are the degrees of the intervals, The seven phases a the 
onstruction are illustrated below. Nore the last phase 
wih the tritone located between 5 and 2 = FB. However, 
there is no need for a dial to expres the heptatonie con 
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Names and numbers. 

Evidence in favour of the diagram being а dial finds 
an answer with the association of names and numbers, As 
it stands che dial places number 1 at 12 o'clock. Ie is ше 
sociated with the name of che first string, This means that 
they could be dissociated. Number one could be aligned 
with string two; three; four; fives six or seven. One disk 
must have rotated on the other, И it did not, then they 
‘would have needed seven disks for their demonstration. 

Having argued that numbers could match different 
names, we need to know why. On the tablet, the disks 
are aligned, number 1 with the name of the first string, 
‘Therefore number 2 with the name of the second sting, 
ас. We have shown earlier that string two, aligned with 
‘number 2 would be cher B should the system be descend- 
ing, or F should i be ascending, Let it be descending. Then 
we would have a heptatonic descending scale of C= LB=2 
A=1G=4F=SE=6-D=7, where, as a consequence of 
heptatonism, a semitone is located between numbers 12, 
and 56. The small disk would rotate onto the large one 
‘where semitones would be invariably placed between 1-2 
and 54, The names of the strings would rotate onto each 
‘of the seven numbers, giving the seven modes of the hepta- 
tonic system, ia the dynamic. This is a crucially important 
point as it diverges from the enneatonic construction in 
UET.VIL74, where the method is based on the correction. 
of the tritone where the sequence ends up with eight hy- 
brid modes, inthe thetie where the method is based on. 
the correction of the tritone where the sequence ends up 
‘with eight hybrid modes, in the thetic, Therefore it was 
designed for the application on an instrument, I is also a 
crucially important postulation that the dil was not de 
signed for application onto an instrument. Ie was designed 
for the teaching of theory, because, exception made ol the 
tuning of the fundamental scale, modal construction, as 
i is rendered, remains the prerogative of theory, not of 
practice, As a consequence, it is reasonable to assume that 
music theory was part of the syllabus. 


Conclusion. 

1 think we have satisfied our requisites. The figure 
must represent a dial. However, it might only have been 
the graphic representation of a concept which with time 
would have developed into the real thing. These dials can 
be bought today in music stores. However, their purpose 
has developed into harmony as they give the composition 
of various chords in all keys, bur the principle is the same 
as it relies on the location of semitones, I is reasonable to 
assume that the Babylonians invented the device as а con- 
Sequence of heptatonism. 
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HARMONIC MYTHOLOGY 


Nine interdisciplinary research notes 


Leon Crickmore 


bere are hints in the eidence Вазе of several disparate disciplines wbich suggest that each of the 
four ancient literate civilizations South Asia, Middle East, East Asia and Europe) developed, and possibly 
Shared systems of mathematical and music theory with extra musical associations. If we seriously wish to 
pursue this developing area af research, use may need to coin some new term, such as ‘Harmonic Mythology 
to describe it. (Music Theory Spectrum, Vol. 30, no.2, Fall, 2008, р. 331) 


1) Tracing a Babylonian origin for the Greek tonal system 
2) Musie theory and practice in ancient times 

3) More about Plato's ‘two harmonies’ 

4) Hesiod’s ‘races’ and ‘political degeneration’ in Plato 

5) Squaring the circle 

6) Plato's Republic: the ‘cave’ and the ‘divided line’ 

7) The music of the spheres 

8) One hundred and fifty three fishes 

9) Harmonic mythology 


Appendix: The Byrom Collection 
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I Tracing а Babylonian origin for the Greek 
tonal system. 


‘Ts mcr ae explores wether M— 
“Чу ze he yee fact ipana йот Mop À, 

Pipes tse denn үтте meh iat 
T condenda e female fr oe rad ale 
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In the catalogue of the British Museum exhibition 
Babylon: Му and Reality, Irving Finkel writes! 

"Given that сабота writing, and the 
knowledge preserved in it, became totally extinct 
daring the ficu few centuries AD, it à not кыраш, 
that the Western world has looked na further back 
Tor it cultural heritage than to the Greek and Lain 
authorities of clasical Antiquity. The intellectual 
heritage fom the classical authors was so great and 
so pervasive that - even afer the decpherment 
ff cuneiform inthe nineteenth century - k was a 
long, time before such acknowledgement wat even 
considered with regard to the ancient Mesopotamian 
world? 

Stephanie Dalley” has provided a wide-ranging treat- 
ment of this issue in which she notes: 


"а the field of music, for instance, when seribes 
were trained in the texts which describe the runing 
of the harp ar lyre, they automatically learned the 
system ater known at Pythagorean tuning This goes 
Lack at leas ио the Middle Bronze Age in Babylonia, 
more than a thousand years before the lifetime of Py- 
thaporas the Greek" 

In the light of such considerations, there is a need 
to explore in more derail the possibility of a Babylonian 
origin for the diatonic’ tonal systema of ancient Greece. 


Addressing the Musical Association in the early 
1930s, Wilfred Perret (1931-2) commented that 

“The only professar of Greek 1 have ever know 
who wa sho musician always refused on principle 10 
give me say help with a stiff passage fom a Greek au 

Thor on musie. Hazreply wasalways the same: "Put that 

soul away. Nobody has ever made head or tail of Greek 

Musie, and nobody ever will. That way madness lies 
In a similar vein the editor of a distinguished aca 
demic journal for Oriental Studies rejected a paper from 
the present author with the remark: "we do not publish 
articles on music or astronomy”. Fortunately all his is be- 
sinning to change. Despite the limited amount of actual 
music surviving from ancient Greece and Mesopotamia, 
musicologists now have a fair grasp of the music theory of 
both civilizations. The general reader may wish to ignore. 
some of the references which follow. They are intended 
primarily for specialists in either Greek or cuneiform 


studies who require a quick summary of the present sate 
of knowledge about music in the companion discipline, 
Perhaps the most succinct and accessible account, bath for 
musicians and for the general reader, of the fruit of recent 
‘esearch into the music of ancient Greece is the article by 
“Thomas J. Mathiesen’ inthe New Grove Dictionary of Mu- 
sic and Musicians. There is also his book Apollo's Lyre’. 
Whilst from Britain, on the classical side there is Martin 
West's Ancient Greek Music’. There are also the papers 
of the 1999 colloquium at the University of Warwick. A 
comparable summary of the research findings about music 
in Mesopotamia is Anne Kilmer’s article "Mesopotamia" 
in the New Grove Dictionary”. Or from Britain, Richard 
Dumbril's book The Archacomusicology of the Ancient 
Near East 

From allthese sources iis clear that music and music 
theory played a much more significant role in these ancient 
cultures than has so far been acknowledged. Elsewhere”, 1 
have attempted to summarize what we now know about 


this musical and mathematical tradition. There remains 
considerable scope for research which can provide fresh 
insights into the evolution of ancient Greek culture from 
the Babylonian, 


Conclusion 

Greek and cuneiform scholars need to collaborate, 
with a shared purpose, to explore together the elusive 
yet far-reaching manifestations of our Babylonian inheri- 
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II Music theory and practice in ancient times 
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In ancient times a hierarchical distinction was made 
between music theory and music practice. As part of a 
discussion about music theory (harmonics) in his Repub- 
Jic (5304-5316), Plato castignes the Pythagoreans as those 
‘who ‘use their ears instead of their minds’, Aristoxenus, а 
pupil of Aristotle, was contemptuous of Plato's view. In 
his Harmonie Elements, he holds that the notes of the scale 
should be judged, not by mathematical ratios, but by the 
ear. This opinion has formed the basis of all subsequent 
scientific musical aesthetics. I remains the orthodox view 
today. 

‘Nevertheless, Plato's distinction between theoretical 
and practical music was passed on into mediaeval thought, 
for instance, in the writings of Boethius (De Institutione 
Music, 1, 34): 

F vero est musicus qui ratione perpensa canendi sci 

пит поп servitio operis зі imperio specaationis 

adsumpsit” 

A few centuries later, а verse by Guido d'Arezzo 
expresses the same sentiment even more stridently, in a 
manner which, if that age had shared our modern fashion 
for political correctness, would have been likely to have 
been censured: 

"Misicorum et cantorum magna est distancia: Bi di 

аши, lli sciunt quae componit musica. Nam qui facit 

quid non sapit definitu елы? 

1 believe that this tradition of distinguishing philo- 
sophically between practical and theoretical arts may have 
originated in ancient Mesopotamia, before being exported 
to Greece and later Rome. If this be so, it would explain 
the regular appearance in Mesopotamian iconography of 
cartoons containing animal musicians and animal arches 
tras! which still puzzle specialist scholars in that field - see 
Figure 1, to the right. 

Conclusion 

R is recommended that scholars of Mesopotamian 
iconography reexamine their relevant data concerning 
animal musicians and its provenance in the light of the 
speculative possibility proposed in this note 


Fig. Shell inlay from Ur showing musicians pie ar variou 
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Ш More about Plato's ‘two harmonies’ 


Research пш 3 & 4 are, in ff, appendices ta the author's 
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Ina notoriously difficult passage rom Plato's Repub- 
Ж, (45c546d) the Muses speak of ‘two harmonies’. Clas- 
sical scholars are generally agreed that the three numbers 
required to solve the enigmatic arithmetical description of 
these harmonies contained in the sentences that follow, 
are: 2700, 3600, and 4800. But as Waterfield! notes in his 
translation: Scholars nowadays largely ignore the passage’ 
Disappointed by such a cursory treatment of the problem, 
the present author has published a commentary on the pas- 
sage, viewing it from a musicological perspective: 
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Tn the light of more recent evidence about the Baby- 
Jonian tonal systema’, - in particular that which can be de- 
rived from a musicological interpretation of the cuneiform 
tablet CBS 1766 = I believe that Plato's meaning can now 
be specified even more precisely. 

The two harmonies are two musical scales: the only 
Two modes which Plato admits into his ideal cities - name- 
ly the Dorian and the Phrygian octave species (Republic, 
ЕТІ 

We now know that the ancient Greek Phrygian 
octave species is попе other than the Babylonian hepta- 
chord conbübum, extended by one tone to complete the 
octave. If, as seems highly plausible, the priest-musicians 
of the ancient temples of Mesopotamia quantified their 
"heptachords, using sexagesimal proportional arithmetic 
and numbers from their standard tables of "regular" num- 
bers with their reciprocals, then the Phrygian scale could 
be defined by integers as small as: 27, 30, 32, 36, 40, 45, 48, 
(54). For Plato, however, the Dorian octave species was 
the more important af the two. Ic was the sale through 
‘which a genuinely musical man could render his whole life 
harmonious in а truly Dorian mode, ‘the only harmony 
hat is genuinely Greek’ (Lache, 1884). 

И we try to quantify the Dorian mode in the range 
of 27-4 (or 54), we find that й cannot be done entirely in 
integers, as the custom demanded. I believe that it was for 
this reason that Plato multiplied each of the Babylonian 
tonenumbers by one hundred, to produce: 2700, 2880, 
3240, 3600, 4052, 4320, 4800, and 5400 

Of course, to be genuinely ‘Greek the Dorian mode 
would base had to be in Pythagorean tuning rather than 
the just tuning expressed above: 9, 9, 256-243, 9:8, 9:8, 
938, 256:243. To do so would require some alternative ini 
tial tone-number, such as 384, Nevertheless, the passage in 
the Republic does suggest that, contrary to the convention- 
al assumption of musicologists, Plato was familiar with the 
arithmetic of just tuning, Plato displays the tone-numbers 
required to deine both the Dorian andthe Phrygian octave 
species in Pythagorean tuning, through the first nine terms 
of his "World Soul in the Timaeus, (Cf, Appendix II 

The ancient Greeks would have described Һерис 
chordal sales as comprising two conjunct tetrachords -that 
is, two sets of four strings, the last of the first group also 
serving as the frst of the second group. In tone-numbers, 
the “fixed” tones of such scales can he expressed: 2700: 3600 
3600 : 4800, Plato restricts his comments to these four 
‘numbers. For their own octave species the two tetrachords 
had to be disjunct that В, there was a gap of a tone (98) 
between the fourth string of the first tetrachord and the 
frs of the second tetrachord. Comparable tone numbers, 
including the gap, would be: 2700: 3600: 4050: 5400, 


the word "harmony is taken to refer to a musical 
scale, the gaps can be filled as either a Dorian or a Phrygian 
mode. 

In the notorious extract from the Republic, the Mus- 
es speak cryptically of the first harmony being a "square 
3600: = 12,960,000 (609, Plato's ‘sovereign geometrical 
‘number’. They describe the second harmony as an 'ob- 
long’. The product of the two outer tone-numbers (2700 x 
4800) is also equal to Plato's ‘sovereign geometrical num- 
ber (60). Modern mathematicians would describe 3600 in 
this context as the geometrie mean between 2700 and 480. 
In the Timaeus (32b), Plato refers to the geometric mean as 
the “fairest of bonds’ 

1 strongly suspect that Plato may have conceived 
of the nine Muses, whom, in this passage, he has chosen 
to speak on his behalf, as Bypostasized factors of bis 'sov- 
ereign geometrical number’ (609. This idea is explored in 
detail in Appendix I, using the names of the Muses pro- 
vided by Hesiod (Theagony, 779). The three basic num- 
bers of the ‘two harmonies’ are all present (2700 : 3600 
4800). 3600, the number of Terpsichore, Muse of chorus 
and dancing, serves as the geometric mean not only be- 
tween 2700, Euterpe, Muse of music, and 4800, Urania, 
Muse of astronomy ~ the ‘two sister sciences’ (Republic, 
530d) -hut also between the other three palindromic pair 
(19,37 and 44). The evidence for adopting a palindrom- 
ie approach lies in the cuneiform tablet UET VII, 126, 
which numbers the strings of a ninestringed instrument 
- perhaps a sammu - as follows: 1, 2, 3, 4, 5, 4, 3, 2, 1, 
adding the appropriate Babylonian string-names. Appen- 
dix П displays these, together with the comparable Greek 
nomenclature. Both appendices include hypothetical rone- 
numbers, ratios and modern pitches by letteename. The 
ratios between the tone-numbers are strictly palindromic 
with regard to the placing of the tones and semitones, al- 
though to preserve integers the major and minor tones (2:8 
and 109) have sometimes been exchanged. The underlined 
‘numbers indicate tone-numbers which have been increased 
by a symtonic comma (81/80) for Pythagorean tuning, 1 
these speculations have any truth in them, then, contrary 
to the currently received opinion, the arithmetic of just 
tuning, as used in Babylonian times, must have been famil- 
jar to Plato and to his audience 

Finally, appendix Ш shows the Dorian and Phrygian 
octave species in Pythagorean tuning, with tone-numbers 
‘which correspond to the first nine terms of the scale which 
Plato describes as the "World Soul’ (Timaeus, 24:37. 
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Conclusion 

Plato's musical mathematics belongs ta а Mesopo- 
Tamian tradition. Whether or not Plato was aware of this 
remains an open question, 
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TV Hesiod's ‘races’ and. 
“political degeneration’ in Plato 


R is surprising how in their translations classical 
scholars tend to shy away from elucidating Plato's cryptic 
descriptions of musical and mathematical concepts such as 
the ‘two harmonies’ in the Republic (545d - 5472)! 

For my part, viewing such passages from a musico- 

logical perspective” has led me to two main conclusions: 

(0) Plato's ‘two harmonies’ are musical scales: namely, 
the Dorian and Phrygian octave species, the only two 
modes which Plato is prepared to admit into his ideal 
cities (Republic, 398c - 999). To demonstrate this asser- 
tion, the two scales have to be defined in ratios, by tone- 
‘numbers in a form which modern musicians would cll 
just tuning: (Table I below) 

Plato's range 2700-4800 corresponds to the Baby- 
Jonian heptachord iactum (rising) or oid qain, (falling). 
(Table I below) 

The range 2700-4800 corresponds to the Babylonian 
heptachord embibus. Tone numbers taken from the star- 
dard Babylonian tables of regular numbers and their re 
ciprocils have been multiplied by 1003 (7, 30, 32, 36, 40, 
45.48). 

The same two scales also feature in the more tradi- 
tional Pythagorean tuning as the fiw nine terms of Plato's 
"World Soul’ (Timaeus, 3437}: (Table Ш below) 

Ir seems likely that Plato's main audience at the 
Athenian Academy would have been familiar with both 
the Pythagorean and the just aspects of the harmonic tradi 

(2) Plato uses the Muses to voice a theory of political 


degeneration through analogy with faulty musical run. 
ing. In Research Note 3, I postulated that Plato may 
have conceived the Muses as hypostatized factors of his 
“sovereign geometrical number” (0). 
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This resolvable fault in the musical sytem ie differ- 
ent in Pythagorean and in just tuning In the former, it is 
known as the “Pythagorean comma’ - the discrepancy be 
Tween six tones (9/8) and an octave (24) -that is, 524288; 
531441 
Tn the latter, it is known by the modern acoustical 
term diesis = the discrepancy between three pure thirds 
(5/3) and an octave (2:1) - that is, 125:128. 
Finally, Plato's Muses conclude their explanation of 
the origins of action" with a difficult passage on which I 
have so far never commented’ 
unns oa begin to neglect us by kaving os cnmideraion 
ian ie regained, re for mos and, cond, or ушан: and 
em there your young will become more amic. And rule 
ien irom them won be guardians very ap s testing Hosa 
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Hesiod’ describes the gradual deterioration of the 
human race from its "golden age’ to the present age of 
‘iron’. However, whereas Plato names only four ages and 
their races (gold, silver, bronze and iron), Hesiod proposes 
a fifth: the age of the "demigods which occurs between 
the bronze and iron ages. The age of the "demigod — thar 
is, of the heroes of epics, born from unions berween gods 
and mortal women - constitutes an unexpected temporary 
reversal of direction in the cycle of degeneration, an im- 
provement, in fac. 

Hindu mythology contains similar story expressed 
in terms of yuges or cosmic cycles’. The mahnuge of 
44,320,000 human years is divided into four successive yg: 
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T have underlined the three Platonic numbers în this 
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System: 4800, 3600 and 1,296,000 (1/10 of Plato's sovereign 
geometrical number!) The absence of 2700 is interesting. 
Could this correspond to Hesiod's age ofthe “demi-gods'? 
The ratios between the four yuge numbers are: 34, 
23, and 12 (he degenerating reciprocals of 1, 2, 3, 4 
the Pythagorean tracts, and the cosmological numbers 
which Plato uses to make an intellectual joke in the open- 
ing words of his Timaeus "One, two, three,- but where, шу 
dear Timaeus, is the fourth of our guests of yesterday...» 
1,2, 3, 4, are also the opening terms of our modern har- 
monic series, the foundation of the science of acoustics. 1 
believe that these considerations provide a convincing ex- 
ample of the currently evolving branch of interdisciplinary 
study for which Graham Fearnhead has coined the term 
‘harmonic mythology."® They hint at the possibility of 
he existence in ancient times of a musical/mythologial/ 
‘mathematical and cosmological oral tradition across the 
ilizations of South Asa, the Middle East, 

Fast Asia and Europe. 


four literate ci 


Conclusion 

There is a consistency in the use of certain “regu 
lar numbers derived from Mesopotamian music theory in 
bath Greek and Hindu mythology. 
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V Squaring the circle 
I nah Metel (353200) 
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The Pythagoreans distinguished four branches of 
numberstudy' 

Arithmetic - number in itself; 
Geometry - number in space; 
Music or Harmonics - number in time; 
Astronomy - number in space and time. 

Duringehe Middle Ageschese four areasofmathemat- 
‘cal study formedihequadriziumof higher education, which 
complemented the trivium of grammar, logic and rhetoric. 

So far, the research notes have dealt with the first 
and third of these categories only. Consideration must 
now be given to the role of geometry and astronomy in 
“harmonic mythology’. One benefit of geometry for the 
ancient Greeks was the way it allowed their mathemati- 
ans to work with irrational numbers as well as integers, 
For instance, according to the theorem of Pythagoras, the 
diagonal of a square of which the side is one unit in length 
is 2. Theon”, a mathematician of the second century AD, 
formulated the following integer approximations for 2 
7/5 and 17/12. Thus the diagonal of a square with a side 
‘of 30 units could he considered to be 30 x 7/5 = 42 units 
in length, Similarly, if the side of the square were 36 units, 
the diagonal would be 36 x 17/12 = 51 units. By using 
these constants to calculate an integer value for appropri- 
ste irrational lengths, their values could be proportioned 
to numbers from musical harmonics for the purposes of 
architectural design. 

Research notes 5 and 6 are concerned with two elas- 
sical problems of ancient geometry: ‘squaring the circle" 
and "the divided line‘, and their application in religious 
‘thought and in Plato's theory of knowledge, respectively, 

Research note 7 will then look at the "harmonic 
mythology” underlying the concept of ‘the music of the 
spheres. 

The problem of ‘squaring the circle’ was the quest 
to find a method for the construction of a square with the 
same area or circumference as a given circle, The problem 
dates from the time of Anaxagoras in the БАА century BC, 
amd it was not until 1882 that Lindemann demonstrated 
the impossibility of such a construction by demonstrating 
that z isa transcendental number — that is, one that cannot 
be expressed as the root of a polynomial equation with 
integer co-efficient. 

The idea of squaring a circle was important to thean- 
cients because for them the circle symbolized the celestial 


sphere, and the square the earth. The construction of a 
‘squared circle could therefore be conceived as а sign of 
the unity of heaven and earth, Ton Brunes's star illustrates 
one way in which ancient geometers may have attempted 
to solve their problem using only compass and straight 
edge, Bs level of error is about 1.8% 

Michel has suggested a numerical archetype in inte 
gers for the dimensions of a circle of which the circumler- 
ence is approximately equal to the perimeter of а square 
diameter of circle: 14 units; side of square: 11 units; perim- 
“ter of square and circumference of сисе; 44 units (assum 
ing that = 22/7). 

These three integers (14, 11, and 44) can, of course, 
be proportionately increased. Multiplied by 720° they be- 
‘come 10080, 7920 and 31680, respectively. Michell argues 
hat these were the dimensions of the ‘squared circle" of the 
New Jerusalem (Apocalypse, 21: 16-17). However, a degree 
of caution is called for at this point, for when Michell ap- 
plies this archetypal pattern to various ancient sites, one is 
sometimes reminded of the stary of Procrustes who cut his 
captives legs to ft his bed. Nevertheless, 7920 miles - the 
Side of the square - is approximately the mean diameter 
of the earth (Michell cites the actual diameter according 
ло the Encyclopaedia Britannica as 49174 miles). In what 
Michell (01045) describes as ‘the canonical dimensions of 
the earth’ the diameter of che sun is 864,000 miles (not too 
bad an estimate for 864950). In Hindu mythology 8640 
million years is known as ‘one day and one night of Brah- 
‘ma’. Our own 24-hour day has 86400 seconds, a remnant 
ofthis kind of ancien thinking. With regards to music, the 
‘number #64 is the tone number for the lowes pitch in che 
Phrygian octave species in Pythagorean tuning, It can also 
be used to define the Babylonian heptachord cm 
similarly. In such a manner, by according qualitative as 
‘well as quantitative attributes to numbers, at various times 
and in various places the Pythagoreans were able to unify 
music, science and mythology. 


Conclusion 

Te would be an over-simplification to dismiss ancient 
attempts to “square the circle" as naive. While acknowledg- 
ing its impossibility, we must also recognise its profound 
significance within a discarded world view. 
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VT Plato's Republic the cave and the 
‘divided line’ 
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R is somewhat paradoxical that in his Republic, Pla- 
to, while advocating rigorous dialectical thinking, relies so 
heavily оп myths and analogies such as the ‘cave’ 5142 
517) and the ‘divided line' (80945110 

The ‘cave’ represents education and the lack of it. 
The uneducated are seen as prisoners in a cave, where they 
take for reality the shadow play of popper ike figures cast 
by a fire behind them. In modern terms, they sit, sit were, 
before a computer monitor, constructing lives of virtual 
reality. Anyone who ever manages to escape from the cave 
and witness true reality in the light of the sun, receives 
а harsh reception, if on return to the cave he tries (like 
Socrates) to pass on the fruits of his enlightenment. 

The ‘divided line’ is an altogether more complicated 
simile, relating different kinds of knowledge to their re- 
spective objects and proportionality to each other. Classi- 
cal scholars continue to debate various problems associated 
with these alignments. But to attempt to simplify: the line 
is блы divided, unequally, between things ‘seen’ ( hors 
tor) and things intellect! (rs дәге). Next, things ‘seen 
эге subdivided in the sume proportions as the division of 
the original line, presumably between the kind of images 
seen in the cave and those of living things, seen when real 
iny is experienced by sunlight, Things intllected are then 
similarly subdivided in the same proportions, to distin- 
guich those derived from a hypothesis and mathematical 
or discursive reasoning, from those which are grasped by 
direct intuition, 

These two segments taken together constitute “die 
lectie’. Adam! sees in all his an affirmation of mathemat- 
jes as a basis for understanding the “golden chain’ between 
Divine Ideas and particulars, on which the Timaeus is a 
commentary. 

1 believe it to be reasonable, therefore, to interpret 
the analogy of the “divided line strictly mathematically, 
drawing on what has subsequently become known as the 
"golden rario” 

Euclid describes such an unequal division of a line 
as the extreme and mean rario’, He defines it in relation 
to areas in Book I of his Elements, and to proportions in 
Book УП. Moreover, in Book IV Euclid uses the extreme 
and mean ratio in presenting a method for the construc- 
tion of a pentagon = the sacred symbol of the Pythagore 
ans, in which, if overlapping chords are drawn between its 
five point, each chord exemplifies а divided line’ 


The mathematical problem underlying all this is 
how to divide a line so that the shorter segment is to the 
longer, as the longer is to the whole line. Thus if a line AB 
is so divided t point C, then CB: AC = AC + AB (ie, АС 
+ CB} 


Alternatively, i we consider the two segments of 
the line as sides of a rectangle, and assume thatthe shorter 
side (CB) = 1 шай, modern mathematicians would call AC 
by the Greek letter Tau (1) for tom, (a сш); while art his 
torians would use РЫ (0), after Phidias, the ancient Greek 
sculptor I can be demonstrated algebraically that the val- 
те of T and dis root 5 plus one, divided by 2. This works 
ош at approximately 1.618. I say "approximately" because 
Tand Ф are irrational numbers." They cannot be written 
as integers, or as the quotient of two integers, Stewart” de- 
scribes Ры аз ‘the most irrational number... ihe worst of 
them all. Curiously, the reciprocal of LEIS is 0.618 (ie, 
1.618 = 1). This is the value of the longer segment of a 
divided line one unit in length, The length of the shorter 
section would be 1/0 , Plato's interest in the ‘divided іше" 
seems to have been in using it as an analogy for the ratios 
and proportionality between various activities of the hu- 
‘man mind, rather than in is quantification. Bremer has 
provided a helpfully detailed diagram of Plato's applies 
tion of the extreme and mean ratio to his epistemology in 
the Republic. 

Legend has it that some hundred and twenty-five 
years before Plato composed the Republic, Hippasus, a Py- 
thagorean, worked out that the square root of rwo must be 
an irrational number, He also recognised the serious impli- 
‘ations of his discovery. The measurements of the sacred 
pentagon of the Pythagoreans could not be defined in ime 
gers. The Pythagorean world-view, dependent on the phi- 
Josophy that ‘alls number’ that is, expressible as integers 
= was about to crumble, To protect itself and its beliefs 
the Pythagorean community arranged for Hippasus to be 
drowned at sea. One is left wondering how many other 
geniuses wha during the course of subsequent history have 
{elt obliged to challenge religious, political and academic 
orthodosies have mer with a similar fate. 


Conclusion 

The application of specific Euclidian elements to 
Plato's philosophical text offers a reasonable resolution 
to several interpretative disputes among classical scholars 
about the meaning of the proportional conditions of Pla 
to's ‘divided lioe 
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ҮП The music of the spheres 


Recents tab inky tirer of the ache pie 
I mer isthe man fe pre rere oly aa pri 
یا ا اتر ر ا ا ا‎ 


No note on ‘the music of the spheres can afford to 
exclude a reference to Jamie James's splendid book on the 
subject." Writing as a journalist of both music and science, 
he explains in the Preface that his book attempts to cover: 


"the ares of overlap between musie and science, be- 
ginning at the beginning of Westen civilization, when the 
Tua were denied so profoundly chat anyone who suggested 
that there was any essential difference between them would 
have ben considered an ignoramus, and arriving at che pres- 
ent day, When someone proposing cha they have anything 
incomman runs the risk of being labelled a pilsine by one 
возр and a йепаше by the other — and, most damning of 
आ. a popularize by both 


Ir seems likely that one of the earliest discoveries of 
ancient empirical science would have been the invariance 
of the musical octave of ratio 2:1. Whatever the length of a 
musical pipe, half it, and its pitch rises an octaves double it, 
and the pitch falls an octave This discovery led to the de- 
velopment of the ancient science of harmonics a numeri- 
cal science, based on the ratios of pipe (and later string) 
length. At some stage these ratios were projected onto the 
heavens, hypothesizing “the musie of the sphere Accord- 
ing to Adam, Plato's ‘Sirens’ (Republic, 617b) are ‘a poetic 
fiction to express the music of the spheres’. He continues: 


“The seven planets by ther movemens were supposed 
by the Pyıhagareans to give forth sounds corresponding to 
the nones of the heptachord. This was probably the orignal 
ore, o the "musie af the spheres, Later i was beld that the 
circle of the fined ars had a note ofits own, anda harmony 
Or mode ele le that of the octachord” 


Analogies were also made between such ratios and 
he various activities of the human psyche. Thus a rich tra- 
dition was born = musical, cosmological, philosophical — 
which persisted in Western thought until the seventeenth 
century, when the heavens began to be "ununed' by the 
rise of modern science. 

One contemporary musicologist who has shown 
willingness to treat such ‘speculative music seriously is 
Joscelyn Godwin’ Part Ш of his book Harmonies of Herv- 
er and Earth is devoted to a scholarly study of ‘the music 
of the spheres 

Introducing his theme (p.125), Godwin highlights 
the kind of mental approach required by anyone exploring. 
this field: 

"s readiness ıo shift anitudes and to keep one' mind 
open to sever different and sometimes contradictory levels 
ol being", 

adding that 


“without dor readiness, any study of planertone 
ос zodiactone theories is limited to an academic approach 
which regards ts subject as historically instructive but devoid 
अर wah, 


Godwin goes on to distinguish theories which con- 
sider the planets to be spaced in the manner of the frets on 
a lute for instance, from those in which the analogy is re- 
aed to speed or frequency of vibration, He also illustrates 
(БРАМУ) how Kepler's astronomical data for the music of 
the spheres is about 78% accurate. 

The ratios which Kepler gives for the extreme angu 
ar velocities of each planet require only rwo corrections to 
accord with modern measurements, Moreover, the planets 
subsequently discovered exhibit ratios of the same kind. 
Godwin concludes that Kepler's planetary harmonies arc 
по less valid today than they were in his time. 

Unlike most other contributors to the Pythagorean 
tradition in music, Kepler based his work on the ratios of 
just tuning‘, with their pure thirds. Elsewhere’, I have ar- 
gued that jus tuning! was likely to have been known and 
used in ancient Mesopotamia, sit was likewise known to 
Prot 

To help the reader to grasp the extent of the mental 
reorientation which was brought about by the ‘untuaing’ 
of the skies, 1 lis below a number of pertinent consider- 

Frequency of vibration can now be measured accurately: 

The modern scientie model lor musical tuning i ‘equal 
temperament’: a system which places twelve equs! semitones 
within the octave so that they form a орана pil 

"The fulcrum af ancient proportional зай: was unity 
(Ше monad). In an upward direction, за arithmetic series 
moved away [om it (12,3 .. ina dawawand direction, a 
sonic series (1/2, 1/3, 4. Ta modern mathematics, on 
the other hand, the fulcrum has became zero, wäh negative 
numbers replacing the harmonie factions 
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Zora пот ends a dominane he mathematics af coumal- 
ogy: for example, the density ofa black hole and the big bang 
эе both divisions by sera 

Moreover the wo cultures’ of science and arta, categorized 
by C. P. Saaw ७ 1959, continue to def perceptibly further 
apan. 


By qualification and experience, Jamie James's exper- 
tise straddles both of Snow's “two culture‘. This is evident 
from the closing statement of the Preface to his book: 


“The key othe universe is no longer of use to anyone, 
because rhe exquisite edifice И once unlocked has crumbled 
ito nochingaes, Nonetheless, it does seem worth knowing 
that Пота through the vastest majority of history, our ances 
tors believed that the world made sense, that it was a place 
where they belonged. And because they were buman even 
When they were wrong, we can belong there too." 


Ви by the time he reaches che final chapter, he has 
become significantly more pessimistic. His concluding 
statement seems to have been dictated more by the fashions 
of current scientific orthodoxy than by artistic insight: 


“Yer now tha science permits us actually to hear the. 
soundtrack of the universe in the form of random blips and 
bowls picked up by radio telescopes, how we long for e 


pus 


Tam unqualified in science. But I am aware from 
ins history that over the centuries there have been a num- 
ber of differing scienti paradigms: those, for example, 
of Ptolemy, Copernicus and Einstein. There is room for 
hope, therefore, that the future may bring a fresh scientific 
paradigm, rather less reductionist than the present one. 
Meanwhile, 1 can choose to close this Research Note with 
а quotation from Elizabeth Jenning’s poem ‘A Sought A 


ien, a mus sings, 
1's gone мзоов эз found, 
Yar there'sa universe 


Which Bach and Mozart knew, 
Beethoven sometimes and 
Dowland ocn. There's 
Азы brilliance wo 

We bur hlfandersand 

Ya recognise as true. 

The music of the spheres? 


Conclusion 

Since the eighteenth century, it has been customary 
to consider music as mere entertainment - or later, as a 
useless by-product of evolution. In ancient times, however, 
musie was viewed as a vital faculty that helped humanity 
to flourish. 
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ҮШ One hundred and fifty three fishes 


os тш eon а ingle bal marker rm alte 
meri темесі road and түгіл eese 


This note isa commentary on the first fourteen vere 
es of the twenty-first chapter of the gospel of St. John, with 
special reference o a forgotten tradition of interpretation 
‘with regard to vere 11. 

Seven of the disciples had been out fishing all night 
‘without catching anything. In the morning Jesus instructs 
them to cas their nets to the right of the boat. They do 
this and catch “a multitude of fishes’, In verse 11, we learn 
thatthe fishes numbered 153, yet the net had not broken. 
Modern commentators tend to ignore the figure 153, ae 
suming, perhaps, that for the ancient mind it represented 
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a multitude’. Thereby, they are ignoring an ancient данас 
tradition which suggests chat the author's choice of num- 
ber was both deliberate and specifi. Ancient mathemati- 
ans were filled with an almost religious awe by various 
patterns of integers which they found beautiful - and early 
kind of number theory, in fact. Two sets of such patterning 
are pertinent to the passage with which we are concerned: 


2) 153 isthe num of ll नन up ro the prime number 171. 
Ано, 153 217 x 9, Among the амаро by ancient ali 
min to Бай works meer approsimaniona for he 
ырс of squares Ga, V2 în chic to the sides), स 
ses prode the ls an 17:12. Т Taner pe 
Biase ve mensions divisible by 3 (eg, 60, the basit of dhe 
Jenin counting sy aera), while the Later works for mal- 
"iplo 12 (ep, 72, the mle inter Irom which, using 2 
Боек sn pawa tane qi m Yami a 
the ancient Greek Dorian mode in ration of saring ісері) 
According to Plutarch, he nuber 17 could игй er ша 
the аги of Pythagorean, because й Шу mid-way Баман 
Y and the al umb spring rectangle areas 
for which the perimeter equals the ara Cf, Research өле 
Sen (x4) od edo o POSIT 
2} ehh af the dg a 153 i cubed, cr аша и ш 153 
йз + 53 + 39, This s more than a arose incidence Mul 
tiles and power cf 3 and 5 ше the mathemati basis of 
Jen tuning i апдын times. Se would have been define 
За gar vane number in the form opi, The absence 
of 2 not imponan, because шайр of 2 only generate 
aaye and de dicte pchelaufinion ofa tane. The 
Randard tables of ерш“ dubs wid her reciprocals so 
commonly found in Mesopotamia contain only such auae 
Bere The opel comment that he net bad nor broken" u 

reler to а that the cence of harmonien the musical 
athens geometric framework on which the allegory 
depende, ha eine itat = that ite делу ell 
‘ida ar pone in integers 


Michell argues that the story of the miraculous haul 
of fishes was adapted from earlier writings and that the 
‘gnostic Christians interpreted it using the same cabalistic 
methods which the Jews applied to their own scriptures In 
the light of this, he ingeniously reconstructs ‘the figure of 
sacred geometry which must originally have accompanied 
the story of the 153 fishes", However, considerable caution 
is called for when dealing with matters such as this, The 
cabala is a valid method of rabbinic interpretation, just as 
symbolic geometry was standard tool for mediaeval archi- 
tects and builders. But both techniques have been hijacked 
by the New Age movement and turned into а lucrative 
industry, A mote rigorous assessment of the geometrical 
implications of 153 can be found in the research work of 
Colin Dudley concerning Canterbury Cathedral: 

“All conaructions i sacred geometry begia from the. 
circle Lanfrane's begins from a circle 153 feer in radius. (The. 
English foor remains unchanged from that used ia the Elev- 
«ш Century) The number 153 was taken from the number 


"her thar he төрде ele эк having been caughr In he 
net by the disciples ram the Sea of Galle on the advice 
ofthe ентелей Chris. I symbolic import as а mumera- 
logical siga for the whole Church of Chr и well known, 
and is has been shown that this sime dimension of 153 feet 
was the module for the plan of ОМ St. Peters Basilica in 
Rome? In the Appendice, it will be shown that it was dao 
the fundamental dimension for the plan of Haga Sophia ia 
‘Constantinople, The xt tha the Cathedral Church at Can- 
erbucy was dicted as the Church of Chri the Saviour is 
‘of igaiicince ia this contem. 


Evidence for the continued use of 153 as a symbolic 
number is provided by the foundation of S, Pauls School 
by John Colet in 151, for an intake of up to 153 boys. 


Conclusion 

F is possible that some Jews, trained as scribes in 
the city-states of Mesopotamia during their exile, incorpo 
rated aspects of Babylonian musical mathematics into their 
own scriptures. If this is so, biblical scholars may wish to 
be included alongside archaeologists, cuneiform scholars, 
musicologists, Greek scholars and historians of science and 
mathematics required то form the necessary imerdisciplin- 
ary resource for further study of "harmonic mythology 
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IX Harmonic mythology 


екі ке 9 spiri iie rats J roping he 
"es итп armen hl t decre а rely erum band 
—=— 


“Harmonie mythology" is a term coined by Graham 
Fesrnhead! to classify the serious imerdisiplinary study 
of the synthesis between ancient myth and the science 
of sound, or more specifically, the modern harmonic se- 
ries. This neologism was designed to establish an accurate 
description of a newly evolving field of academic study. 
То be classified as harmonic mythology’, a phenomenon 
needs a) то be satisfactorily documented as ‘myth’, and 
fb) its implicit arithmetical symbolic expression must cor- 
respond strictly to the ratios of the harmonic series, or 
the ancient tradition of “speculative music” attributed to 
Pythagoras and exemplified by writers such as Plato, Prol- 
emy, Nicomachus, Boethius and Kepler. Joscelyn God- 
‘vin’ has published two useful collections of such material. 
Fesrnhead's interest in the topic arose from his reflections 
about Plato's view of music in the light, for instance, of the 
speculations of Ernest McClain’ 

The concept of “harmonic mythology’ is under 
pinned by a broad theory. One of the fist achievements of 
carly empirical science must have been the discovery that 
the pitch of a note sounded by a pipe is raised an octave 
(that is, it retains the same pitch classification) when the 
Pipe is cut in half -whatever йз original length or pitch. In 
ancient China’, there seems to have been a rule of thumb 
used by instrument makers for tuning an instrument 
through а series of rising fourths and falling fifths: ‘add or 
subtract one third that is, from successive pipe lengths. 
Io proportional arithmetic that would be: x 4/3 and 2/3 
alternately. These discoveries would later have been ap- 
plied in the calculation of string lengths, Iis the invariant 
‘quality ofthese musical phenomena with time which often 
finds them incorporated into Creation Myths and Deity 
“Mythologies so satisfying a need for a timeless permanence 
to the story and a means of “bringing it to earth’ with the 
contemplation of the musical ratios derived by the ancient 
philosophers and priests. 

As a prime example of harmonic Mythology, in his 
Timaeus (3437) Plato describes the construction of the 
“World Soul as a musical scale with the ratios of Pythago- 
rean tuning: 9:8, 98, 256:243, 98, 9:8, 256243, 9:8. И in- 
terpreted as ratios of string-lengeh, this would sound the 
falling scale of the Greek Dorian octave species" - Plato's 
“genuinely Greek’ mode (Lache, 188d). Crickmore“ also 
believes har another form of this scale faid goblin) had 
been in use in ancient Babylon, where it could have been 
quantified in che ratios of jus tuning, using numbers taken 


Trom the standard Mesopotamian tables of “regular” num 
bers and their reciprocals. f his is correct, the falling scale 
equivalent to the Greek Dorian octave species, quantified 
in Babylonian reciprocal ratios, would be defined: 60, 54, 
48,45,40, 36, 32, 30. Of these numbers, 60 is the arithmeti- 
cal name for the god, Anu; 40 for Ea, patron of music; and 
30 for the god, Sin’. In the rising Babylonian heptachord 
from 3054 (trm) the fourth string (40) is called “Ea-cre- 
жей (UET VII 26) 

While in the еріс Gilgamesh, the name of the boat- 
man who sails across the waters of death is Urshanabi 
(Old Babylonian Sursunabi), which means ‘servant of two- 
‘thirds’ (60 x 2/3 = 40. In various Near Eastern cultures, 
the superparticular ratios defining the various intervals of 
these rwo scales (3:2, 43, 34 etc) appear to have been pro- 
jected onto the heavens as astronomy/astrology, and into 
the proportions of sacred buildings, including, later in the 
West, our mediaeval cathedral 

The Yuga numbers of Hindu cosmology provide yet 
further examples of harmonic mythology”. Some modern 
biblical scholar" are beginning to consider the possibil- 
y that there are aspects of harmonic mythology in the 
‘numerology of the bible. In his book The Dimensions of 
Paradise, John Michell” writes: 


"Aacien science was based like that of today on 1 
һи, but wheres number is now used in the satiate 
si er pugne the ncn eed numbers 1 
Symbols ofthe universe, Anding parallels been Ше inher. 
ш structure of number and al types of form and motion” 


Finally, the mathematician, Jay Kappraff", raises an 
even profounder question when he asks: "Is it not posible 
that our brains are wired to the tones of the diatonic scale, 
an area for neuroscientists to explore? If experiment e 
showed this to be the cas, we would already be some way 
along the road towards a world-view in which music and 
science have been re-united. For as Steven Mithen, Profes 
sor of archaeology at the University of Reading, has writ- 


“While several other universal abe of the human 
айай have scent been exami and debated ar length, an 
у ош pu lo gg anl eg u ш 
beta sorely nolezed, Accordingly, a fundamental арса of the 
human colon has een ignored and we hae piae ao ore 
than a paral understanding of what й mea be buman.” 


Overall conclusion. 

Much of the evidence presented in these nine Re- 
search Notes is inevitably circumstantial and dependent 
оп interpretation, Nevertheless, it points in one direction: 
towards che probability that for centuries a musical and 
mathematical oral tradition (or traditions) existed across 
the whole of the Near East. Later documentary evidence 
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Tom Greece for some aspects of this tradition may now 
have to be reinterpreted as formalization rather than as 
innovation. The primary evidential source for all the mu 
sical/mathematial ideas contained in these nine research 
notes lies in à number of cuneiform tablets, usually clas- 
sified as ‘mathematical’ but which are in fact “musical, 
namely: (1) the tables of thirty "regular numbers with their 
corresponding reciprocals found frequently in Mesopota- 
mia; and (2) tablets, che contents of which are restricted 
to the integers 17 or 19, interpreted by musicologist as 
referring to the strings of seven and nine singed instru- 
ments, respectively". In Babylon, the former were used. 
as 'tone-numbery' to define musical pitches; the later to 
define the tuning procedures for different modes. I would 
be premature, therefore, to dismiss the general thrust of 
these research notes with the comment ‘there is no evi- 
dence for... For even were such a judgment accurate with 
respect to particular instances, in an exploratory field of 
the kind we are considering, there is a need for a generous 
and open-minded approach which recognises that missing 
evidence may once have existed but no longer be extant, or 
hat iç might still exist in some cuneiform tablet that so far 
has not been transcribed, The total number of such tablets 
lying in the museums of the world must be enormous, 

А new area for serious scholarship has been identi- 
бей, Moreover, it is an area that cannot be usefully pur 
sued within the constraints of any single discipline, It is an 
area calling for interdisiplinary investigation, involving 
teams of scholars with expertise in some or all of the fol- 
lowing disciplines, according to the particular question to 
be explored: archaeology; cuneiform studies; musicology; 
Greek; history of scence and mathematic; religious and 
biblical йез. The scholars from each of these disciplines 
will need to respect the differing methodologies and erite- 
па of their new colleagues and through debate establish a 
‘common purpose and understanding. 

1 conclude, therefore, that there ia need for further 
imerdiciplinary research into this new evolving branch of 
archacomusicology. And that such a field of study should 
be known as "harmonic mythology 
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APPENDIX: 
THE BYROM COLLECTION 


"Een oro ne rege inte Brem Сайлап ш tha 
el ra дені anc of de al matti f e radon 
Sien lg efr I modom ете. 


The Byrom Collection comprises 516 geometrical 
drawings of which John Byrom (1691-1763), a Jacobite 
sympathiser, was the custodian. In 1992, Joy Hancox, who 
had discovered these drawings while writing her biography 
‘of Byrom, published a general book about them’, In one 
of the drawings’, Mes Hancox noticed ‘seventy-two pin- 
pricks in groups of eight". From these she devised a special 
ruler, which she used то measure and interpret the other 
drawings. Mrs Hancox also discovered that a number of 
the drawings had been printed from brass plates belonging 
to the Boyle Collection (part of the King George Ш Col 
lection) inthe Science Museum’ 

Joy Hancox has kindly allowed the present author 
access to drawing no. 291° and а copy af her ruler. This 
drawing consists of two interlocking sets of concentric 
circles The diameters of the outer range of the lower set 
(reading outwards from the centre and using Mrs Hancox's 
“Penal! are: 

30,32, 36, 40, 41, 42, 

The numbers ia bold type all occur in Mesopota- 
mian lists of standard regular numbers with their recipro- 
cal’. Of the remaining figures 42, 51 and 56 (underlined) 
are Diophantine approximations far Э, used to estimate 
the length of the diagonal of squares of sides 30, 36 and 40, 
respectively, as demonstrated by Theon! ( century ADJ. 
Thus, 30x 7/5 = 42; 36 x 17/12 = $1; 40 x 7/5 «56.41 
appears to have been included to form a rim to the circle 
des. 
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The centre of the upper set of concentric air 
cles has been placed at 42 units - that is, at a Diophan- 
tine approximation for an irrational number - above 
the centre of the lower set. The outermost of the upper 
set of бінің also has a diameter of 42 units. The up- 
per set of circles encloses a seven-pointed star’, There 
is also a separate uncoloured eighth (octave) point 

Returning to the diameters in the lower part of the 
drawing, of the numbers in bold type, the first seven, inter- 
preted as'tone-aumber? define the Babylonian heptachord 
artum (rising) or embübum (falling) in ratios and reciprocal 
ritiosol pipe orstring length Withtheaddedoctave tone- 
‘numbers’ (60 rising and 27 falling), these scales become the 
ancient Greek Dorian and Phrygian octave species, respec- 
tively = the only two modes whichPlato would admit into 
his ideal cities (Republic, 298-992) It should be observed, 
however, hat Ше two Greek modes are defined herein Just 
tuning rather than the more usual Pythagorean, Joy Han- 
cox interprets drawing no.291 from the Byrom Collection, 
as the geometry underlying an engraving by Theodore de 
Bry: The Theatre of Human Ше (Thesrum Vitae Huma- 
лад Metz, 1396१. This engraving appears in a book of the 
same name by Jean Jacques Boisard. Frances Vates? repro- 
duces the engraving and likens it to the speech of Jaques 
in Shakespeare's As You Like (А Il, scene vil}: All the 
‘world’ а stage... The Byrom Collection also contains a 
drawing, printed from the brass plates, which Mes Hancox 
Judges to be a ‘parametric’ design for the Globe Theatre 
(1599). АП the concentric circles lied by their diameters 
from drawing 291 can also be found in the Globe! drawing. 


Conclusion 

The originators of the drawings discussed in this 
research note appear to have been familiar with a musi 
cal/mathematical tradition of geometrical presentation 
which can be traced back to Plato and as far as ancient 
Babylon, The present author, therefore, strongly en- 
domes Joy Hanco appeal for sponsorship and pub- 
iion of a facsimile of the Byrom Collection with 
a view to enabling interdisciplimary teams of schol 
ars thoroughly to investigate its cultural significance, 
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THE HORN QUARTET: 

A STUDY OF BULL, COW, 
CALF AND STAG FIGURES 
ON SUMERIAN LYRES 


Myriam Marcetteau 


The study of music in the Ancient Near East is a 
recent science and it is only in the past five decades that 
scholars understood that third millennium Mesopotamia 
held essential keys to the origins of music. 

"This paper is a study of zoomorphic уге, extant 
and depicted, of that period, The extant types were exea 
vated by Sir Leonard Woolley in the Іше twenties at the 
Royal Cemetery at Ur, They date from the 27^ to the 26* 
century. 

Iconography only depicts Iyres of the bull lyre type 
(Figs), but extant instruments show that there were also 
cows, calves, and stags which ornated them (Figs.B), іп ad- 
dition to the well known model (Figs A) 

In the late twenties Woolley had already noticed this 
peculiarity and concluded that the four animals embodied 
the four registers of the musical ambit: bass, tenor, alto, 
and soprano, 

This paper offers an alternative interpretation based 
оп aesthetical symbolism. I shall begin with the recurring 
bull figure, both extant depicted, and then look at а pos- 
sible interpretation of metaphors, hidden within the cow, 
the calf and the stag. 


The bul 
a fertility symbol fora primitive source of 
musical inspiration 

“The bl is the mos frequently reprend of allan 
imal in Mesopommi iconography, lx әкесіне wi 
wong ad tati à wel ante. It B alway levy 
presente cn extant dels (Fig A) Iti ot cupri 
Чи whunerer mal кезек were depicted, the ll ye 
was always the qar of the party (Ps C, 0°47) 

‘What could be the emn far ti elton be- 
сев bul and rni! The Бий, ara spel, embodies 
in иледі lang with the wiki and powerful forces 
म ий upra power 
Sîmukancously, these forces symbolise ісу and erude 
fecondi - the primeval ink, the bull's pero 


ЕГІТІШДІПДІГІ ІІ 
ch matre tali ar an ann ар lon gor man 
iin dre peperere re Jh 
тайа node tha durang e Мб: pd de a gr 
le und ern әркеті hat the buli аш айй анаа he 
कम्य 


This symbol of fertility places the bull at Ше pin- 
nacle of musical inspiration: everything leads to musical 
fecundity. In other words, the bull is a reminder that ini 
tially music found inspiration in Nature, In all primitive 
music, creativity finds is sources within the sounds of 
wind, water, thunder, or from animal eructaion, the cll 
ing of birds, and so forth. 


Metaphorical value of the bull-lyre 

“The bull does more than embellish the lyre: the bull 
is the ут. The soundbox borrows йз shape, often with 
гек гайып, the bull's head overhangs its body (Fig. 
А, 1724), and there are also occurrences where legs, and 
probably its penis, are also represented (Figs, n* 1, 4, 6 
шыл, 

"The bull's metamorphosis ino the lyre is a meta- 
phor of human intelligence when appreciated intellectu- 
aliy but icis perceived physically, it becomes a metaphor 
of Nature's power at its best 

"The combination of these diverging perceptions 
evoke the acne contrast between Nature as the primeval 
source of inspiration, symbolised with the bull gre, in 
zast with sophisticated cultural inspiration. This come 
plexity infers man's intellectual taming of Natures instar 
ly, his шейесші instinct of domination over na 
wild powers and his subconscient need to channel the 
powers into arisic development. The bull has become 
the untamesble strength with which all aspire at exere- 
ing influence? The bulle had other fantastic powers 
š would have breathed Ше into musical instruments, в 
any god would have in the inanimate’ The Буте had 
acquired a divine purpose: it had become mystic tool the 
magical sound of which, likened ta the roaring of the bull, 
allowed for morals to communicate with the gods when 
they played ef it 


Symbolism of cow and calf 

The bull figure, either on estant or depicted yrs, 
symbolises man's inner vill to overcome and transcend his 
Primitive desires into an artistic form. Bur the ultimate goal 
remains the quest for communication with the gods. Tn ad- 
dion to Буп other ісіне cows and calves’ heads 
excavated atthe sme sine have beenidentifedaslyrede 
ons (1.1057, U-10916, and U. 12435) However, neither 
cow пог calf seem ro bear any significant musical symbol- 
imn, There; he metaphor for the bull iyresemsto belost, 
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Cow and calf ügurc might have become transfigura 
tions for the worship of the bull, because the bull had kept 
йз status over йз kind. So powerful might have been itsin- 
fluence that it would have mutated into other bovine rep- 
resentations. Another explanation may be th 

box of the уге was made, not of bull hide, © 
‘often irimi, but of cow or call. 


the sound 


Horns as a primeval symbol 

Our interpretation of Mesopotamian iconography 
mainly relies on symbolism. On bull dye, it is the bull s 
horns which are the driving force of our attention because 
they are the acrocratic representation forthe whole animal 
Either realinically or crudely represented, with rough rep- 
resentation of bodies, eyes mining e horas are always 
carefully carved, and frequently over emphasised (Figs 
1,34 Fits, 13, Fi, 12) 

Another reason for our attention been driven to the 
horns might be that: 


ker de ani in pater ЫЛ ее tun qe‏ ی 
peer ate tend er the ge kam gain‏ 
de erc pallas and i ab o aub frm Je‏ 
"eren ie par nre ден ie энди lee rti‏ 
rie oc pr не mina lesno te watu fa cmd‏ 
етшде mui a fine numas."‏ 


Here again, che symbolism of the horns expresses 
the duality of the bull figure through the feminine and 
masculine principles, the source of fertility and fecundity 
indispensable to musical inspiration and artistic creativity. 
Later, in Greco-Roman antiquity, wesee Apollo, the 
sod of ihe ants, music and poetry, whose main attribute is 
the lyre, often depicted holding" а pair of bovis horns, 


The stag and the cycle of music 

Let's now focus on the two stag figures from the 
Royal Cemetery. The first one ornate the front of the ex- 
tant silver lyre U123S (ЕВА), the second is ап isolated 
stag figurine made of copper U.12356. (Figs). 

The stag is not а bovid, However, symbolism shows 
hat in Sumerian culture, йз mystical influence was almost 
as important as the bull's, Therefore the tag must have be- 
come a mythico-casmological pair“ with the bull. Should 
another animal have been linked symbolically to a musical 
instrument, it would have had to be the stag because of 
ins protruding antlers. They have the appearance of tree 
branches and renew each year. The stag is regarded as a 
symbol of time revival and cycle of life.” The stag is con- 
nected to time, as йз antlers suggest. There cannot be mu- 
sie without time. The stag figure embodies the reciprocal 
of the bull. H the latter opens the Cycle of Life as a symbol 


‘of musical inspiration, which constitutes the Ars step in 
music making, the stag, to the contrary, closes the cycle 
so asto allow for its renewal since it expresses tehe revival 
of time. 

As for cows and calves, they might have represented 
the passing of time, the development between the opening 
and the end of the cycle for they seem to establish the in- 
termodiary transition between the very first stage symbal- 
ised by the bull and the last stage, by the stag. 


Conclusion 

The bull, the sag, the cow and the calf ornating the 
Ur Iyres are to be considered as a group. Symbolically, 
they represent the deep and necessary links between music 
and time as they amount to a seamless entity the purpose 
of which is the embodiment of metaphor in the cycle of 
music through йз successive stages in time: йз birth, its 
development and is end 


ILLUSTRATIONS 
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Figures B: More zoomorphic Iyres 
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Figures C : Some bull Iyres in third 
millennium iconography 
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Nak. Impression from Ur Seal 11904. From: Woollo, Sir 
Leonard, The Royal Cemetery: A report on the Predynatic 
and Sarganid praves excavated between 1926 and 1931, ia Ur 
usto I, London/New-York, The Trustees of the Bish 
Museum and ofthe Museum of che University of Pennsylvania, 
plate 193 0°21 
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Figures D : Addenda 
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